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TRANSLATOR'S  PREFACE. 


DuBiKa  the  past  ten  years  tlie  microscope  has  greatly  ad- 
vanced our  knowledge  of  Pathology ;  and  it  will  perhaps  be 
acknowledged  that  most  progress  in  the  study  of  Pathological 
Anatomy  has  been  made  in  Germany. 

Prof  Theodor  Billroth,  himself  one  of  the  most  noted  au- 
thorities on  Snigical  Pathology,  has  in  the  present  Tolume  given 
ns  a  complete  resume  of  the  existing  state  of  knowledge  In  this 
branch  of  medical  science. 

The  book  might  perhaps  have  been  entitled  "  Principles  of 
Surgery,"  but  this  would  hardly  have  indicated  the  specific  man- 
ner in  which  these  principles  have  been  inculcated. 

Most  of  the  views  found  in  these  lectures  have  been  floating 
through  the  journals  for  several  years  past ;  but,  so  far  as  the 
translator  knows,  they  are  not  so  fully  presented  in  any  book  in 
the  English  language.  The  only  work  in  our  language  on  the 
subject  was  published  many  years  ago ;  even  the  late  editions 
are  but  little  changed  from  the  first ;  moreover,  the  two  works 
are,  in  most  respects,  entirely  unlike. 

The  fact  of  this  publication  going  through  four  editions  in 
Germany,  and  having  been  translated  into  French,  Italian,  Rus- 
sian, and  Hungarian,  should  be  some  guarantee  for  its  standing. 

Some  few  notes  that  have  been  inserted  by  the  translator 
will  be  found  enclosed  in  brackets  [  ], 

47  TTest  TniBTT-FinsT  Street,  New  York, 
December  1,  1870. 


PREFACE  TO  THE  FOURTH  EDITION. 


AufosT  every  time  that  it  has  become  my  pleasant  task  to 
go  over  this  hook  in  prcpariDg  a  new  edition,  I  have  thonght, 
this  time  at  least,  there  will  not  be  mnch  to  alter ;  nerertheless, 
I  always  fonnd  much,  very  much  to  improve,  to  cut  out  or  to 
add.  In  so  doing,  I  have  always  had  the  satisfaction  of  knowing 
that  even  in  short  periods  the  progress  of  scien^  had  been  quite 
perceptible.  We  do  not  notice  this  much  while  swimming  with 
the  stream,  but  it  becomes  very  evident  when  we  have  before  us 
a  book  that  is  to  a  certain  extent  a  photogram  of  the  state  of 
affairs  two  years  since.  The  success  that  this  edition  meets 
with  will  show  whether  I  have  again  succeeded  in  presenting 
my  book  in  a  shape  to  meet  the  requirements  of  physicians  and 
students. 

The  section  on  traumatic  inflammation  has  been  revised  in 
accordance  with  recent  advances.  In  the  chapter  on  tumors, 
the  part  treating  of  carcinoma  has  been  simplified,  the  term 
"connective-tissue  cancer"  being  omitted,  to  prevent  confusion. 

The  liberality  of  the  publisher  has  enabled  me  to  increase 
the  number  of  woodcuts  by  twenty-nine  (Figs.  47,  53,  55,  58,  6G, 
68,  C9,  70,  74,  91,  98,  99, 103,  IOC,  107, 103,  109, 110,  111,  112, 
122, 123, 124,  125, 120, 127, 123,  132, 133). 

Db.  TII.  BILLROTH. 

ViESSA,  November^  1869. 
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SURGICAL  PATHOIOGY  AND  THERAPEUTICS. 


LECTURE  I. 

ESTBODUCnON. 


Eolation  of  Sorgeiy  to  Intenul  Uedicine. — NecesBtty  of  the  FracUsing  Physiouui 
being  Bcqoainted  with  both. — Historical  Bemorks. — Nature  of  the  Study  of  Sur- 
gery in  the  Qennon  High-echoola. 

Gentlbubn  :  The  study  of  surgery,  which  you  begin  with  thia 
lecture,  is  now,  in  most  countries,  justly  regarded  as  a  necessity  for 
the  practising  physician-  We  consider  it  a  happy  advance  that  the 
division  of  surgery  from  medicine  no  longer  exists,  as  it  did  formerly. 
The  difference  between  internal  medicine  and  surgery  is  in  fact  only 
apparent ;  the  distinction  is  artificial,  founded  though  it  be  on  history, 
and  on  the  large  and  increasing  literature  of  general  medicine.  la 
the  course  of  this  work  your  attention  will  often  be  called  to  the 
frequency  with  which  surgery  must  consider  the  general  state  of  the 
body,  to  the  analogy  between  the  diseases  of  the  external  and  inters 
nal  parts,  and  to  the  fact  that  the  whole  diflFerence  depends  on  our 
seeing  before  us  the  changes  of  tissue  that  occur  in  surgical  diseases, 
while  we  have  to  determine  the  aflfections  of  internal  organs  from  the 
symptoms.  The  action  of  the  local  disturbances  on  the  body  at  large 
must  be  understood  by  the  surgeon,  as  well  as  by  any  one  who  pays 
especial  attention  to  diseases  of  the  internal  organs.  In  shorty  the 
surgeon  can  only  judge  safely  and  correctly  of  the  state  of  his  patient 
when  h^  is  at  the  same  time  a  physician.  Moreover,  the  physician  who 
proposes  refusing  to  treat  surgical  patients,  and  to  attend  solely  to  the 
treatment  of  internal  diseases,"  must  have  some  surgical  knowledge,  or 
he  will  make  the  grossest  blundere.  Apart  from  the  fact  that  the 
country  physician  docs  not  always  have  a  colleague  at  hand  to  whom 
he  can  turn  over  his  surgical  patients,  the  life  of  the  patient  often  de- 
pends on  the  correct  and  instantaneous  recognition  of  a  surgical  disease. 


S  INTRODUCTION 

MTien  blood  spouts  forcibly  from  a  wound,  or  a  foreign  body  has 
entered  the  windpipe,  and  the  patient  is  threatened  with  suffocation, 
then  surreal  aid  is  required,  and  quickly  too,  or  tlic  patient  dies.  In 
other  cases,  also,  the  physician  ignorant  of  surgery  may  do  much  harm 
by  not  recognizing  the  importance  of  a  case ;  he  may  allow  a  disease 
to  become  incurable,  and  by  his  deficient  knowledge  cause  unspeakable 
injurj',  in  a  case  which  might  have  been  relieved  by  early  siirgical 
treatment.  Hence  it  is  inexcusable  for  a  physician  obstinately  to , 
stick  to  the  idea  of  only  practising  internal  medicine ;  still  more  inex- 
cusable is  it,  in  this  idea,  to  neglect  the  study  of  surgery :  "  I  will  not 
operate,  because  in  ordinaiy  practice  there  is  so  little  ofKjrating  to  be 
done,  and  I  am  not  at  all  suited  for  an  operator  ! "  As  if  surgery  con- 
sisted only  in  operations.  I  hope  to  give  you  a  better  idea  of  this 
branch  of  medicine  than  is  conveyed  by  the  above  remark,  which  im- 
fortunately  is  too  popular. 

From  the  fact  that  surgery  has  to  deal  chiefly  with  patent  dis- 
eases, it  certainly  has  an  easier  position  in  regard  to  anatomical  diag- 
nosis ;  but  do  not  regard  this  advantage  too  highly.  Besides  the  fact 
that  surgical  diseases  also  often  He  deeply  hidden,  more  is  demandecl 
from  a  surgical  diagnosis  and  prognosis,  and  even  in  the  treatment,  tlian 
from  the  therapeutic  action  of  internal  medicine.  I  do  not  deny  that 
in  many  respects  internal  medicine  may  hold  a  higher  rank,  just  on 
account  of  the  difEculties  it  has  (and  often  so  brilliantly  overcomes) 
in  localizing  and  recognizing  disease.  Very  fine  operation  of  the  mind 
is  often  necessary'  to  come  to  a  proper  conclusion,  from  the  combination 
of  sjTnptoms,  and  the  results  of  the  examination.  Physicians  may 
point  with  pride  to  the  anatomical  diagnosis  of  diseases  of  the  heart  and 
lungs,  where  the  care^  student  succeeds  in  giving  as  accurate  a  de- 
Btription  of  the  changes  in  the  diseased  organ  as  if  he  had  it  right 
under  his  eyes.  How  wonderful  it  is  to  gain  an  accurate  knowledge 
of  the  morbid  state  of  hidden  organs,  such  os  the  kidneys,  liver, 
eplcen,  intestines,  brain,  and  spinal  marrow,  by  the  examination  of  a 
patient  and  the  combination  of  symptoms !  What  a  triumph  to  diag- 
nose diseases  of  organs  of  which  we  do  not  know  even  the  physiolo- 
gical function,  as  of  the  supra-renal  capsules  1  Tliis  is  some  compensa- 
tion for  the  fact  that,  in  internal  medicine,  we  must  more  frequently 
acknowledge  the  impotence  of  our  treatment  than  is  the  case  in 
surgery,  although,  from  the  advances  in  anatomical  diagnosis,  we  have 
become  more  certain  of  what  we  can  do,  and  of  what  we  cannot. 

The  irritation  of  the  finer,  cultivated  portions  of  the  mind  in  inter- 
nal medicine  is,  however,  richly  balanced  by  the  greater  certainty  and 
clearness  of  diagnosis  and  treatment  in  surgcrj',  so  that  the  two 
branches  of  medical  science  are  exactly  on  a:  par.      And  it  must  not 
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be  forgotten  that  the  anntomical  diagnosis — T  incnn  Uio  recogiuUon  of 
the  pathulo^cal  changes  in  the  diseased  organ — is  only  one  means  to 
the  end,  which  is  the  cure  of  the  diacose.  TÄc  true  prol>km8  Jvr  the 
physician  arc  to ßnd  out  the  caue€i  of  the  morbid  procKis^  to  prog- 
nogticate  the  course^  conduct  it  to  a  favorahU  termination,  or  control 
it,  and  th(»e  are  ojuaUy  diJHcuU  in  Internal  and  external  medicine. 
Only  one  thing  mure  is  rccjuired  of  tlii?  pniclical  surgeon  :  this  is,  the 
urt  of  operating.  This,  like  every  art,  has  its  knack ;  the  Caeility  of 
operating  socondurily  depends  on  accurate  knowledge  of  anatomy,  on 
practice,  and  on  personal  aptitude.  This  aptitude  uiay  jdso  be  culti- 
vated by  pereevcring  practice.  Just  remember  how  Demosthenes  kuc> 
oeedcd  in  aoqulring  fluency  in  sjxraking, 

Hiia  knack,  which  is  certainly  necessary,  has  long  separated  sur* 
gcry  fipom  tDcdicino  in  the  strict  sense;  we  may  historically  follow 
thia  Reparation  as  it  constantly  became  more  practically  felt»  till  tn 
this  century  it  was  finally  recogniTcd  as  inipractical  and  was  abol- 
ished. Tlie  word  "  cliimrgery  **  at  once  expresses  ihnt  origiimlly  it 
wn«  regarded  as  entirely  manual,  for  it  comes  from  jfetp  and  tp^ov, 
which  litemlly  mean  "  hand-work,"  or,  in  the  pleonasm  of  the  middle 
ages,  "hand-work  of  chirurgcry." 

UttJo  as  it  comes  within  the  scope  of  this  work  to  give  a  complete 
sketch  of  the  history  of  surgery-,  it  btill  8eems  to  me  important  und  in- 
teresting to  give  you  a  short  sketolt  of  the  external  and  iiitenial  de- 
velopment of  our  BcicDcc,  which  will  explain  to  you  some  of  the  va- 
rious regulations  nffbctmg  the  so'called  "  medical  sta£"  still  existing  in 
dilTerpnt  states.  A  fuller  liistorj'  of  surgery  can  only  be  of  use  to  you 
hereafter,  when  you  sliall  have  ao^uired  some  knowledge  of  the  value 
or  wortlilessnesa  of  certain  systems,  methods,  and  operationä.  Then, 
in  the  historical  development  of  tlic  scienoe,  especially  as  regard«  op- 
emtivo  surgery,  you  will  find  the  key  fur  some  surprising  and  for 
Bctmc  isolated  experience,  also  for  much  tliat  is  inoomplete.  Mnnj 
things  that  may  be  necessary  fur  iho  comprcfacDsion  of  the  subject«,  I 
shall  relato  to  you  when  speaking  of  the  different  diseases;  now,  I 
riiall  only  present  a  few  pnmiiiient  points  in  the  development  of  sur- 
gery ami  of  its  f «resent  position. 

Among  the  people  in  former  times,  the  art  of  healing  was  inti- 
mately associated  with  religious  education.  The  Ilindoo©,  Arabs,  and 
l^yptians,  as  well  as  the  Greeks,  considered  tlie  art  of  hcnling  us  a 
maiiifestation  mode  by  the  gotls  to  the  priests,  and  then  spread  by  tradi- 
tion). I'hilologista  were  not  agreed  as  to  the  age  of  the  Sanscrit  writ- 
'vercd  cot  long  since;  fonncrly  their  origin  was  placed  at 
3  .      t»  B.  c,  now  it  is  iniiHidercil  c<?rtain  that  tliey  were  wriltcn 

in  Iho  fii»t  century  of  the  Christion  era.   The  Agur-Veda  ("  i3ook  of 
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the  Art  of  Life  ")  is  tlie  most  important  Sanscrit  work  for  medicine ;  jt 
is  the  productiou  of  Susrutaa.  It  verj  probablj  originated  in  the  time 
of  the  Roman  Emperor  Augustus.  The  art  of  healing  was  regarded 
as  a  whole,  as  is  indicated  by  the  following:  "  It  is  only  the  combina- 
tion of  medicine  and  surgery  that  makes  the  complete  jihysician.  The 
physician  lacking  knowledge  of  one  of  these  branches  is  like  a  bird 
with  only  one  wing."  At  that  time  surgery  Avas  without  doubt  by 
fiir  the  more  advanced  part  of  the  medical  art.  A  large  number  of  op- 
erations and  instruments  are  spoken  of;  still,  it  is  truly  said  "  the  best 
of  all  instruments  is  the  hand;"  the  treatment  of  wounds  given  ia 
simple  and  proper.     Most  surgical  injuries  were  already  known. 

Among  the  Greeks  all  medical  knowledge  at  first  centred  in  JE8~ 
culnpius,  a  son  of  Apollo,  and  a  scholar  of  tlie  Centaur  Chiron. 
Many  temples  were  built  to  ^Esculapius,  and  the  art  of  healing  was 
banded  down  by  tradition  tlmiiigh  the  priests  of  these  temples ;  the 
number  of  these  temples  induced  various  school^  of  yEsculapides,  and, 
although  every  one  entering  the  temple  as  a  priest  had  to  take  an 
oath,  which  has  been  handed  down  to  our  own  times  (although  of  late 
its  genuineness  appears  rather  doubtful),  that  he  would  only  teach 
the  art  of  healing  to  his  successors,  still,  as  appears  from  various  cir- 
cumstances, even  at  that  time  there  were  other  physicians  besides  the 
priests.  From  one  part  of  the  oath,  even,  it  is  evident  that  then  as  now 
there  were  physicians  who,  as  specialists,  eonfinod  themselves  to  cer- 
tain operations' ;  for  it  says :  "  Furthermore,  I  will  never  cut  for  stone, 
but  will  leave  this  operation  to  men  of  that  occupation."  Of  the 
different  varieties  of  physicians  we  know  nothing  more  accnirate  till 
the  time  of  Hippocrates  ;  he  was  one  of  the  last  of  the  Ask]epia<les. 
He  was  bom  4G0  a  c,  on  the  island  of  Cos ;  lived  partly  in  Athens, 
partly  in  Tlicssalian  towns,  and  died  3T7  b.  c.  at  Larissa.  AVe  might 
expect  that  medicine  would  be  considered  scientifically  at  this  time, 
when  the  names  of  Pythagoras,  Plato,  and  Aristotle,  were  shining  in 
Grecian  science;  and  in  fact  the  works  of  Ilipjiocratos,  many  of  which 
are  still  preserved,  arouse  our  astonishment.  The  clear  classical  dc- 
Bcription,  the  arrangement  of  the  whole  material,  the  high  regard  for 
the  healing  art,  the  sharp  critical  obscn-ations,  that  appear  in  the 
works  of  Hippocrates,  and  compel  our  admiration  and  respect  for  an- 
cient Greece  on  this  branch  also,  clearly  show  that  it  is  not  a  case  of 
blind  belief  in  traditional  medical  dogmas,  but  that  there  was  already 
a  scientific  and  elaborately  perfected  medicine.  In  the  Ilippocratio 
schools  the  art  of  healing  formed  one  whole ;  medicine  and  surgery 
were  united,  but  there  were  various  classes  of  medical  practitioners ; 
besides  the  Asklepiades  there  were  other  educated  physicians,  as  well 
as  more  mechanically  instructed  medical  assistants,  gymnasts,  quacks, 
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and  workers  of  miracles.  Tbe  phyBicians  took  scIjoIqts  to  train  in  the 
art  of  healing;  and,  acoünllng  to  Bouic  remarks  of  XunupUon,  there 
were  also  special  army  physicians ;  especially  in  the  Persian  wars, 
they,  togctlier  with  the  sootlisnyers  and  flute-players,  had  their  places 
near  th«  royal  tent.  It  may  be  readily  understood  that,  at  a  time 
when  so  much  was  thought  of  corporeal  beauty,  as  was  the  case 
among  the  Greeks,  external  injuries  would  chiim  special  aiteatioo, 
Uence,  among  physicians  of  the  Ilippocratic  era,  fractures  and  sprains 
were  particularly  studied ;  still,  some  severe  operations  are  treated  oi^ 
us  also  numbers  of  instruments  aud  other  apparutuaes.  They  seem  to 
have  been  very  backward  regarding  amputations ;  probably  the 
Greeks  preferred  d^ing  to  prolonging  life  after  they  were  mutilated, 
llie  limb  was  only  removed  when  it  was  actually  dead,  gangrenous. 

The  teaeliinprs  of  Uippocrate^  could  not  at  first  Ik;  carrie<l  any  fur- 
tlier,  for  lack  of  knowledge  of  anatomy  and  ph\Tsiologj'.  It  is  true 
tlierc  was  a  faint  effort  made  In  this  direction  in  the  scientific  schools 
of  Alexandria,  which  flourished  for  some  centuries  under  the  Ptole- 
mies, and  by  means  of  which,  after  the  wars  of  Alexander  the  Great, 
the  Grecian  spiiit  was  spread,  at  least  temporarily,  oyer  part  of  the 
Orient ;  but  the  Alexandrian  ph^'sicians  soon  lost  themselves  in  phil- 
osophical systems,  and  oidy  udranccd  the  science  of  healing  a  little 
by  a  few  anatomical  discoveries.  In  this  school  the  art  of  healing 
vrna  at  first  divided  into  three  separate  parts — dietetic»,  internal  medi- 
cine, and  surgery.  Along  with  Grecian  culture,  ihtnr  knowledge  of 
mediane  waa  also  brought  to  Borne,  The  firet  Roman  physicians  were 
Grecian  slaves ;  the  freedmen  among  them  were  allowed  to  erect 
baths;  here,  Rrst,  barbers  and  bathers  became  our  rivals  und  col- 
leagues, and  for  a  long  time  they  injured  the  rcf^pcctabiUty  of  the  pro 
fesuou  in  Rome.  Gradually  the  philosophically-minded  took  posses- 
sion of  the  writing  of  Hippocrates  *nnd  the  Alexandrians,  mid  them- 
selves practised  nit^'dicine,  without,  however,  adding  to  it  much  that  was 
new.  The  greiit  lack  of  original  scieutifiu  production  ia  shown  in  ihc 
encydopediul  re\'ision  of  the  most  varied  scientidc  works.  Tlie  moat 
celebrated  work  of  this  nature  is  tbe  "  J)e  Artiöm  "  of  Auius  Corne- 
litu  CeUua  (from  25-30  b.  c.  to  45-50  a.  !>.,  in  the  time  of  the  Em- 
perors Tiberius  and  Claudius),  Eight  books  of  this,  **  De  Medicina,^* 
have  c(*me  down  tfl  our  time ;  frvjm  these  we  know  the  state  of  medi- 
cine and  surgery  at  tluit  lime.  Valuable  as  are  these  relics  from  tho 
Roman  ages,  they  arc  only,  as  wo  have  said,  a  compendium,  such  as 
is  often  published  at  tho  present  da^'.  It  has  even  been  denied  that 
Cflffu.»  was  a  piactiaing  physician,  Init  tliis  is  impmbable;  from  lua 
writings  we  must,  at  all  evenU, credit  Celitugvriih  using  his  own  judg- 
ment.  The  scventb  and  eighth  books,  which  treat  on  surgery,  could  not 
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have  been  written  so  clearly  bj'  iiny  one  who  bad  no  practical  knowl- 
&lge  of  his  subject  Hence  we  see  that,  since  the  time  of  Hippch 
crates  and  the  Alexandria  school,  surgery,  especially  the  operative 
part,  had  made  no  great  progress,  Celsits  speaks  of  plastic  opera- 
tions of  hernia,  and  gives  a  method  of  aoiputatioa  which  is  still  occa- 
sionally employed.  One  part,  from  the  seventh  book,  where  he  speaks 
of  the  qualifications  of  the  perfect  surgeon,  is  quite  celebrated,  as  it 
is  characteristic  of  the  spirit  which  reigns  in  the  book ;  I  give  it  to 
you :  "  The  surgeon  shoidd  be  young,  or  at  least  Httle  advanced  in 
age,  with  a  hand  nimble,  firm,  and  never  trembling ;  equallj'  dextei^ 
ous  with  both  hands;  vision,  sharp  and  distinct;  bold,  unmerciful,  so 
that,  as  he  wishes  to  ciu-e  his  patient,  he  may  not  be  moved  by  his 
cries  to  hasten  too  much,  or  to  cut  less  than  is  necessary.  In  the 
same  way  let  him  do  ever}'  thing  as  if  he  were  not  affected  by  the 
cries  of  the  patient" 

Claudius  Galenvs  (131-201  a.  d.)  must  be  regarded  as  a  phe- 
nomenon among  the  Roman  physicians;  eighty-three  undoubtedly 
genuine  medical  writiogs  of  his  have  come  down  to  us.  Galen  re- 
turned again  to  the  Hippocratic  belief,  that  obser\'ation  must  form 
the  foundation  of  the  art  of  healing,  and  he  advanced  anatomy  great- 
ly; he  made  dissections  chiefly  of  asses,  rarely  of  human  beings. 
GalerCs  anatomy,  as  well  as  tlie  entire  philosoi^hical  system  into 
which  he  brought  medicine,  and  which  seemed  to  him  even  more  im- 
portant than  obsen'ation  itself,  has  stood  firm  over  a  thousand  years. 
He  occupies  a  very  prominent  position  iu  the  history  of  medicine.  lie 
did  little  for  surgery  in  particular ;  indeed,  he  practised  it  little,  for  in 
his  time  there  were  special  surgeons,  cither  gymnasts,  bathers,  or 
barbers,  and  so  unfortunately  surgery  was  handed  down  by  tradition 
as  a  mechanical  art,  while  internal  medicine  was,  and  long  remained, 
in  the  hands  of  philosophic  physicians ;  the  latter  knew  and  com- 
mented freely  on  the  surgical  writings  oi  JUj^pocrates^iXxc  Alexandria 
anSy  and  CclauSy  still  they  paid  little  attention  to  surgical  practice. 
As  we  are  only  giving  a  faint  sketch,  we  might  here  skip  several  cen- 
turies, or  even  a  thousand  years,  during  which  surgery  made  scarcely 
any  progress,  indeed  retrograded  occasionally.  The  Byzantine  era  of 
the  empire  was  particularly  unfavorable  to  the  advance  of  science, 
there  was  only  a  short  flickering  up  of  the  Alexandria  school.  Even 
tlie  most  celebrated  physicians  of  the  later  Roman  times,  Äntyüus  (in 
the  third  century),  Oribasius  (32G-403  A.  D.),  Alexander  of  TValles 
(525-G05  A.  D.),  J^aulus  of  ^gina  (660),  did  relatively  little  for  sui^ 
gery.  Some  advance  had  been  made  in  the  position  and  scholarly  atr 
tainments  of  physicians ;  under  Nero  there  was  a  gymnasium  ;  under 
Hadrian  an  athena?um,  scientific  institutions  where  medicine  also  was 
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taught;  under  Trajan,  there  was  a  special  medical  sohool.  Military 
tncdical  service  was  attended  to  among  the  Romans,  aiid  ibcrc  wens 
apccial  court  physicians,  "  archiatri  palatini,"  with  the  title  of  "  per- 
fectissime,"  "cques,"  or  **  comes  arcliiatrorum,"  just  as,  among  the 
Germans,  "Hofrathe,"  "Geheiiurothe,'*  "Leibarate,"  etc  That,  as  a 
result  of  the  full  of  science  in  the  Bi-zanttnc  reign,  the  art  of  healing 
did  not  totally  degenerate,  is  duo  to  the  Arabians,  Tlie  wonderful 
elevation  thnt  this  people  attained  under  Mohammed,  after  the  year 
608,  aided  in  preserving  science.  The  Hippocratio  knoM'led»e  of 
medicine,  with  the  later  additions  to  it,  passed  to  the  Arabians 
throupfh  the  Alexandnaii  school,  and  its  branches  in  the  Orient,  the 
schools  of  the  Ncslorians  j  they  cherished  it  till  their  power  was  de- 
molUhcd  by  Charles  Martel,  und  returned  It  to  Europe  by  way  of 
Spain,  tbouj^h  somewhat  chanp^d  in  furm.  Jihazes  (850-032),  Avi* 
eenna  {980-1037}^  AlbucasU  (f  110G),and  Avenzoar  (f  1163), are  tlio 
most  celebrated,  and  for  surgery  the  most  important,  of  the  Arabinu 
phy«tüanA  wliose  writings  have  been  preserved ;  the  writings  of  the 
latter  are  the  most  important  for  surgery.  Ojwrative  surgery  suffered 
greatly  from  the  dread  the  Arabians  had  of  blood,  which  was  partly 
due  to  the  laws  of  the  Koran ;  it  caused  the  employment  of  the  ae* 
tual  cautery  to  an  extent  tliat  we  can  hiirdly  comprehend.  The  dis- 
tinctioa  of  surgical  diseases  and  the  certainty  of  diagnosis  had  do 
cidcdly  increased.  Scientific  institutions  were  nuich  uiillivatcd  by  the 
Arnbians;  theraost  celebrated  was  the  school  of  Cordova;  there  were 
also  hospibils  in  many  places.  The  study  of  medicine  was  no  longer 
cWe6y  private,  but  most  of  the  students  h:id  to  complete  their 
studies  at  some  scientific  iustltutiou.  This  also  had  its  efl'ect  oa  the 
nations  of  the  West.  Besides  Spain,  Italy  was  Uie  chief  place  where  the 
sciences  were  cultivated.  In  aouthcm  Italy  there  was  a  very  cele- 
brated luedicftl  school  at  Salcrrto  ;  it  was  prob:djly  founded  in  802 
by  Charles  the  Great,  and  was  at  its  zcnitli  in  the  twelfth  centurj' ; 
ttcoording  to  the  most  recent  ideas,  tbiä  woa  not  an  ccclcsiaslical 
Bohootjbut  all  the  pupils  were  of  the  laity.  There  were  also  female  pu- 
pils, who  were  of  a  literary  turn;  the  best  known  among  these  was 
Trotula.  Original  observations  were  not  maJe  there,  or  at  least  to  a 
very  slight  extent,  but  the  writings  of  the  ancients  were  adhered  to. 
This  school  is  also  interesting  from  the  fact  that  it  is  the  first  cor^ 
poration  that  wo  find  having  the  right  to  bestow  the  titles  "doctor" 
and  "  mag-Lster.'* 

Emperors  and  kings  gradually  took  more  interest  in  science,  and 
Tomidcd  universities;  thus  universities  were  founded  in  Naples  in 
1824,  in  Pa\na  and  Padua  in  1250,  in  Paris  in  1205,  in  Sulamanca  in 
1343,  in  Prague  in  1318,  and  they  wore  invested  with  the  right  of 
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conferring  academical  lionors.  Pliilosopliy  was  the  science  to  which 
mo3t  attention  was  paid,  and  for  a  long  time  Medicine  preserved  her 
philosophical  robe  in  the  uuirersities ;  in  some  cases  thej  adhered  to 
Galen's  system,  in  others  to  the  Arabian  or  to  new  medico-philo- 
sophical systems,  and  registered  all  their  observations  under  these 
heads.  This  was  the  great  obstacle  to  the  progress  of  the  natural 
sciences,  a  mental  slavery,  from  which  even  men  of  intellect  could  not 
free  themselves.  The  anatomy  of  Mondino  de  JLuzzi  (1314)  differs 
very  little  from  that  of  Galen,  in  spite  of  the  fact  that  the  author 
bases  it  on  dissections  he  made  of  some  human  bodies.  In  surgery 
there  were  no  actual  advances  ;  Lanfranchi  (fl300),  Guido  of  Cauit- 
aco  (beginning  of  the  fourteentli  century),  Jiranca  (middle  of  the 
fifteenth  ccntiuy),  are  a  few  of  the  noteworthy  siu'geons  of  those  times. 
Before  passing  to  the  flourisliing  state  of  the  natural  sdences  and  of 
medicine  in  the  sixteenth  century,  we  must  review  briefly  the  composi- 
tion of  the  medical  profession  in  the  times  of  which  we  have  been 
speaking,  as  this  is  important  for  the  history.  First,  there  were  philo- 
sophically educated  physicians  either  lay  or  monk,  who  had  learned 
medicine  in  the  universities  or  other  schools ;  i.  e.,  they  had  studied 
the  old  writings  on  anatomy,  surgery,  and  special  medicine ;  they  prac- 
tised, but  paid  little  attention  to  surgery.  Another  scat  of  learning 
w^as  in  the  cloisters ;  the  Benedictines  especially  paid  a  great  deal  of 
attention  to  medicine  and  also  practised  surgery,  although  the  sui>e- 
riors  disliked  to  sec  this,  and  occasionally  special  dispensation  had  to 
be  obtained  for  an  operation.  The  regular  practising  physicians  were 
sometimes  located,  sometimes  travelling.  The  fonner  were  usually 
educated  at  scientißc  schools  and  received  permission  to  practise  on 
certain  conditions.  In  1229,  the  emperor  Frederick  II.  published  a 
law  that  these  physicians  should  study  logic  (that  is,  philosophy  and 
philology)  three  years,  then  medicine  and  surgery  five  yenrs,  and  then 
practise  for  some  time  under  an  older  pliysician;  before  receiving 
permission  to  practise  independently,  or,  as  an  examiner  lately  said, 
of  physicians  who  had  just  received  their  degi'ee,  "  till  they  were  let 
loose  on  the  public,"  Besides  these  located  phj'sicians,  of  whom  a 
great  part  were  "  doctor  "  or  "  magistcr,"  there  were  many  "  travelling 
doctors,"  a  sort  of  "  travelling  student "  who  went  through  the  market* 
towns  in  a  wagon  ^ntU  a  merry  Andrew,  and  practised  solely  for 
money.  Tliis  genus  of  the  so-called  charlatans,  which  played  an  im- 
portant part  in  the  poetry  of  the  middle  ages,  and  is  still  gleefully 
greeted  on  the  stage  by  the  public,  carried  on  a  rascally  trade  in  the 
middle  ages ;  they  were  as  infamous  as  pipers,  jugglers,  or  Iiangmcn  ; 
even  now  these  travelling  scholars  are  not  all  dead;  although,  in  the 
nineteenth  century,  they  do  not  ply  their  trade  in  the  market-place,  but 
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tn  ihe  drawing-rooms  as  worTcere  of  miracles,  ospcdaUy  as  cunccr-doo- 
tors,  herlMJootürs,  sumiiambulists,  ttt'.  Jjct  us  now  inquire  the  rela- 
tion, of  tbosc  who  pmctificd  Burgerif,  to  tlie  above  company.  This 
brauch  of  raediduc  was  ucoaüiuimlly  resorted  to  by  nitnost  all  of  the 
above ;  still  there  were  special  surgeonSf  who  united  into  gxiilds  and 
formed  honorable  societies;  tbey  received  their  practical  knowledge 
first  from  a  master,  under  whom  they  studied,  and  subsequently  from 
boobs  and  soleniific  institutions.  Surgicad  practice  was  chiefly  confined 
to  these  persons,  who  were  mostly  located,  but  sometimes  travelled 
«bout  as  "  hernia  doctors,"  "  operators  for  stone,"  "  oculists,"  etc  Wo 
ftlmU  become  acquainted  with  some  excellent  men  among  these  old  mas- 
tere  of  our  art  Besides  the  above,  surgery  was  also  practised  by  tho 
**  bathcirs,"  and  later  hy  "  barbers  '*  also,  as  it  was  among  tlie  Romans, 
and  they  were  permitted  by  law  to  attend  to  *'  minor  surgery,"  e.  g., 
they  could  eup,  bleed,  treat  fractures,  sprains,  etc.  It  will  be  readily 
understood  that  some  strife  would  arise  about  the  various  and  some- 
times indefinite  privileges  of  these  different  grades  of  physicians, 
especially  in  large  cities,  where  all  elasses  of  them  were  collected. 
This  was  particularly  the  case  in  Paris.  ITie  surpcal  sodety  there, 
t2»e  "College  de  St  Cüme,"  claimed  the  samo  privileges  as  members 
of  the  medical  feculty^  they  were  |wirticularly  desirous  for  the  Bacca- 
laureate and  Licentiate.  Tho  "  Society  of  Barbers  and  Bathers," 
aguio,  wished  to  practise  any  part  of  surgery,  just  Uko  tlie  members  of 
the  College  de  St  Come.  To  gall  the  surgeons,  the  members  of  the  fao- 
ulty  supported  the  claims  of  the  liarbers,  and,  in  spite  of  mutual  temp<v 
Taiy  compromises,  the  strife  routinued ;  indeed,  we  may  sny  lliat  itstill 
continues,  where  there  are  pure  surgeons  (surgeons  of  Uie  first  clasH 
and  barbers)  and  pure  physicians.  It  is  only  about  ten  years  since  the 
distinction  was  done  away  with  in  almost  all  the  German  Myites  and 
neither  chirurgi  puri  nor  medici  puri  were  made,  but  only  physicians 
who  practised  medicine,  surgery,  and  otistclrics. 

To  finish  the  question  of  external  rank,  we  may  notice  tliat  in  En^ 
land  alono  there  is  still  a  tolerably  well-ntarked  di  vi 'ling-line  be- 
twTCTi  «ai^gcons  and  physidons,  especially  in  the  cities,  while  in  the 
country  **  general  practitioners  "  attend  to  1x>tli  medical  aud  surgical 
«ues,  and  have  an  a]>othecary-shop  even  at  the  same  time. 

In  G«nnany,  Switzerland,  and  Franor,  circumstances  oßeri  cause  a 
pbysictno  to  have  more  surgical  than  merlical  practice ;  but  the  med- 
ioU  staff  legally  nonsists  of  phyacians  and  aaaistaots  or  barber^ur* 
getjoa,  who,  after  examination,  are  licensed  to  cup,  bleed,  eta  This 
amingemrnt  has  finally  gone  into  effect  in  the  army  also,  where  tho 
■o-callod  company  surgeon,  with  the  rank  of  sergeant,  formerly  had  n 
mbcfttble  time  under  the  battalion  and  regimental  physicians. 
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Ill  again  taking'  up  the  thread  of  the  liistorical  development  of 
Burgery,  as  we  enter  the  period  of  "  Renaissance  "  in  the  sixteenth 
century,  we  must  first  think  of  the  great  change  which  then  took  place 
in  almost  all  sciences  and  arts,  on  account  of  the  Information,  the 
discovery  of  printing,  and  the  awakening  spirit  of  criticism.  Obsen- 
vation  of  Nature  began  to  reassume  its  proper  position  and  gradually 
but  slowly  to  free  itself  from  the  fetters  of  the  schools ;  investigation 
after  truth  again  assumed  its  claims  to  being  the  only  true  way  to 
knowledge — the  Hippocratio  spirit  was  again  awakened.  It  was 
chiefly  the  new  investigations,  we  might  almcst  say  the  rediscovery, 
of  anatomy  and  the  subsequent  restless  progress  of  this  branch,  that 
levelled  the  road.  Vesal  (1513-15C4),  Falopia  (1533-1562),  and  Eaa- 
tachio  (fl579),  were  the  founders  of  our  present  anatomy  ;  their  names, 
like  tliose  of  many  others,  are  known  to  you  from  the  appellations  of 
certain  parts  of  the  body.  The  celebrated  Jiombastua  Tlieophra^us 
Paracelsus  (1493-1554)  was  among  the  first  to  criticise  the  prevaiHng 
Galenical  and  Arabic  systems,  and  to  claim  observation  as  the  chief 
source  of  medical  knowledge.  Finally,  when  Wtliiam  Harvey 
(1578-1658)  discovered  the  circulation  of  the  blood,  and  AscHi  (1581- 
1 626)  discovered  the  lymphatic  vessels,  the  old  anatomy  and  physiol- 
ogy were  obliged  to  give  place  to  modem  scien^»,  which  thence  grad- 
ually progressed  to  our  times.  Even  then  it  was  a  long  time  before 
practical  medicine  escaped  in  the  same  way  from  pliilosophic  thral- 
dom. System  was  founded  on  system,  and  the  theory  of  medicine 
constantly  varied  to  correspond  to  the  prevailing  philosophy.  We  may 
claim  that  it  was  not  till  pathological  anatomy  made  its  great  ad- 
vances in  the  present  century  that  practical  medicine  acquired  the 
firm  anatomico-physiological  foundation  on  which  the  whole  structure 
now  moves,  and  which  forms  a  strong  protection  against  all  philosoph- 
ical medical  systems.  Even  this  anatomical  direction,  however,  may  be 
pushed  too  far  and  too  exclusively.      We  shall  speak  of  this  hereafter 

Now  we  will  turn  our  attention  to  the  scientific  development  of 
surgery  from  the  sixteenth  century  to  our  times. 

It  is  an  interesting  feature  of  that  time  that  the  advance  of  practi- 
cal surgery  depended  more  on  the  surgical  societies  than  on  the 
learned  professors  of  the  universities.  German  surgeons  had  to  seek 
their  kriowledge  mostly  in  foreign  universities,  but  part  of  it  they 
worked  out  for  themselves  independently :  Heinrich  von  Pfolsprundt^ 
a  German  friar  (bom  the  beginning  of  the  fifteenth  century),  Hicron- 
ymus  Prunschwig  (bom  1430),  JIan$  von  Gersdorf  (about  1530),  and 
JFelix  Würtz  (fl576),  surgeons  at  Basel,  are  first  among  these.  We 
have  writings  of  all  of  them ;  JF^eOx  Wüi-iz  seems  to  me  the  most 
original  of  them ;  he  had  a  sharp,  critical  mind.     Fabry  von  Hilden 
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(1560-1634),  of  Berne,  and  Qolt/ried  ritmian,  of  nalbersiad  and 
Breslau  (about  1CT9),  were  men  of  great  acquirements ;  their  wril^ 
iDgs  ahov?  a  high  appreciation  for  t!icir  science,  they  fully  rcco^iacd 
the  raluo  and  imperative  necessity  of  exact  anatoioical  knowledge, 
«nd  by  their  -vritings  and  private  instruction  imparted  it  to  their 
scholars  as  mucli  ns  possible. 

Among  the  French  surgeons  of  the  sixteenth  and  serentccDth  oen* 
turicft,  Ambroi»e  I*ari  (1517-1590)  is  most  prominent ;  originally  only 
a  barber,  from  his  great  scrrices,  he  was  made  a  member  of  the  So- 
ciety of  St  Come;  he  was  vpry  active  as  an  array  surgeon,  %vas  often 
eftUed  from  home  on  consultations,  and  at  last  resided  in  Paris.  Para 
advanced  surgery  by  what  was  for  those  times  a  very  sharp  criticism 
of  treatment,  especially  of  the  enormous  use  of  problematical  remedies ; 
some  of  his  treatises,  e.  g.,  on  the  treatment  of  gun-shot  wounds,  arn 
perfectly  classical;  he  rendered  himself  immortal  by  llie  inli-oductiou  of 
Ugmtnre  for  bleeding  Tessels  afUT  amputation.  Pari,  as  the  reformer 
of  surgery,  may  bo  placed  by  the  side  of  Vt«oi,  as  reformer  of  anatomy. 

The  works  of  the  above  individuals,  besides  some  others  more  or 
less  giftetl,  held  their  place  into  the  seventeenth  conturj',  and  it  is 
only  in  the  eighteenth  that  we  find  any  important  advances.  The 
strife  between  the  members  of  the  feculty  and  those  of  the  College 
de  St.  C6me  still  contiaucd  in  Paris;  the  great  eelebrity  of  the  latter 
had  moce  effect  than  the  professors  of  surgery.  This  was  iinallyprao 
tically  acknowledged  in  1731  by  the  foundation  of  an  "Academy  of 
Surgery,**  which  was  in  all  respects  an  onolc^o  of  the  me<lical  faculty. 
This  institution  soon  advanced  to  surh  a  point  (hiil  it  mlerl  the  sur- 
gery of  Europe  ahnost  a  centurj* ;  nor  was  tlib  an  isolated  cause;  it 
fijrmed  part  of  the  gciicrul  French  influence,  of  that  universal  mental 
dominion  which  the  "grande  nation"  cannot  even  yet  forget  when 
German  science  has  forever  eclipsed  French  influenoe,  after  the  con- 
flict« of  1813-1-1.  The  meu  who  then  stood  at  tho  bead  of  the 
m<n-emeot  in  surgical  science  were  Jean  Louis  PeOt  (1071-1768), 
Piem  Jon,  DaauU  (1744-1705),  Pierre  Francois  Perc;/  (1754- 
1825),  and  many  others  in  France;  in  Italy,  Scarpa  (1748-1833)  was 
the  most  active.  Kvcu  in  the  seventeenth  century,  surgery  was  highly 
developed  in  Engbind,  and  in  the  eighteenth  ocutury  it  attained  greot 
csaioencc  under  PerdvcU  Pott  (1713-1768),  WtUiam  and  John 
Ilunttr  (1728-1793),  Benjamin  Bdl  (1749-180G),  WiUiam  Cheael- 
tUth  (1088-1752),  Aleieander  Monro  (1095-1767),  »nd  othe«. 
Amoog  these  was  John  JTuntefy  that  great  genius,  as  celebrated 
for  anatomy  as  surgery;  his  work  on  inÜammation  and  wounds 
•Lin  forms  the  basis  of  many  of  our  pre-5cnt  views. 

hk  oompanson  with  these,  the  names  of  the  Oerraau  surgeons  of 
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the  eighteenth  century  are  insignificant;  most  of  them  brought  thei* 
knowledge  £roni  Paris,  and  added  little  that  was  original :  JOorerus 
mister  (1683-1758),  John  VlHch  JBUguer  (1720-1796),  and  Chr, 
Ant  Theden  (1719-1797),  are  relatively  the  most  important  Ger- 
man Buigery  only  obtained  greater  eminence  "with  the  commencement 
of  the  present  century.  Carl  Caspar  von  Siebold  (1736-1807),  and 
Augitst  Gottlob  Hichter  (1743-1813),  were  distinguished  men ;  the 
former  served  as  professor  of  surgery  in  Wllrzburg,  the  latter  in  GtSt- 
tingen ;  some  of  Richtefa  writings  are  valuable  even  now,  especially 
his  little  book  on  rupture. 

On  the  threshold  of  our  century  you  see  professors  of  suigery 
again  in  the  foregroimd,  where  they  subsequently  maintained  their 
position,  because  they  actually  practised  surgery.  A  predecessor  of 
old  Richter^  as  professor  of  surgery  at  Gröttingen,  the  celebrated  Al- 
bert JTaUer  (1708-1777),  at  once  physiologist  and  poet,  one  of  the  last 
encyclopasdists,  says,  *'  Etsi  cliirurgiae  cathedra  per  septemdecim  an- 
nos  mihi  conercdita  fuit,  etsi  in  cadaveribus  dificilimas  administrationcs 
chirurgicas  frequenter  ostendi,  non  tarnen  unquam  vivum  hominem 
incidere  sustinui,  nimis  ne  nocerem  veritus."  To  us  tliis  seems 
scarcely  credible,  so  great  is  the  change  wrought  by  a  hundred  years. 
Even  at  the  commencement  of  this  century  the  French  surgeons  re- 
mained at  the  hehn ;  Royer  (1757-1833),  DeLpech  (1776-1832),  and  pai> 
ticularly  2>M;>wyf  rcn  (1777-1835),  and  Jean  Dominique  Larrey  (1776- 
1842),  were  almost  undisputed  authorities  in  their  line.  Besides  them 
there  arose  in  England  the  imimpeachable  authority,  Sir  Astley  Coop' 
er  (1768-1841).  Larrey,  the  constant  companion  of  Napoleon  I.,  left  a 
large  number  of  works ;  you  will  hereafter  read  his  memoirs  with 
great  interest.  Xhtpuytren  was  chiefly  celebrated  for  his  excellent 
clinical  lectures.  Cooper's  monographs  and  lectures  will  fill  you  with 
astonishment.  Translations  of  the  writings  of  the  above  French  and 
English  surgeons  first  aroused  German  surgery  ;  but  soon  the  subject 
was  gone  into  most  profoundly  by  original  workers.  The  men  who 
induced  the  Grerman  revolution  in  surgery  were,  among  others,  Vincem 
von  Kern,  of  Vienna  (1760-1839),  JohnNep.  Rust,  of  Berlin  (1775- 
1840),_i%i7?/>p  von  WaUher,  of  Munich  (1783-1849),  Carl  Ferd.  von 
Graefe,  of  Berlin  (1787-1840),  Conr.  Joh,  Martin  LangenhecJcy  of 
Gottingen  (1776-1850),  Joh.  Friedrich  Dieff'enhach  (1795-1847), 
Cajetan  von  Textor  (1783-1860),  of  Wtlrzburg. 

The  nearer  we  approach  the  middle  of  our  century,  the  more  the 
rugged  bounds  of  nationality  disappear  from  the  domains  of  surgeiy. 
With  increased  means  of  communication,  all  advances  in  science 
spread  with  breathless  haste  to  all  parts  of  the  civilized  world.  Num- 
berless writings,  national  and  international  medical  congresses,  and 
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personal  intercourse,  hare  brought  radical  changes  to  the  surgecms  «s 
well  as  to  otliers.  A  g-cneratioa  of  surgeons,  upon  whose  works 
the  profession  looks  with  honor,  api^ears  to  be  now  dring-  out;  I 
mean  men  such  as  Stanley  (1791-läü2),  Lawrettc«  (1783-18(17),  and 
SroäU  (1783-1863),  in  England;  Iloux  (1780-1854),  ÄOHn^<(lS0&- 
1S58),  lAToy  (1798-1861),  Malgairrne  (1800-1865),  CicicUe  (flSCT), 
TöAcrt  (1799-18G8),  and  Velpeau  (1795-18G7),  in  France;  SctUin 
(1793-1862),  in  Belgium;  Vakntuie  Mott  (U85-18G5),  in  America; 

Wutser  (1789-1863),  Schxth  (lS0i-lSC5),  and  others,  in  Gennany. 
From  our  own  generation  also  wo  have  some  losses  to  mourn,  ospe- 
cialiy  the  irreparable  denth  of  tlie  gifted,  indefatigable  inrestigator 

O.  Weber  (1827-1867) ;  of  tbc  cxcelleDt  FoUin  (-18C7),  one  of  the 
most  solid  of  modem  French  surgeons ;  of  MidcUedorpf  (1834-1868), 
the  celebrated  inventor  of  galvano-caustio  operatiuns.  Among  the 
liring  wo  might  name  many  on  whose  shouldera  rt'stt  the  growing 
generation  of  German  surgeons,  but  they  do  not  jct  belong  to  liis- 
tory.  But  there  is  one  point  I  must  not  leave  unmontioned,  that  is,  the 
introduction  of  pain-quelling  remedies  into  surgciy.  The  nineteenth 
century  may  be  proud  of  the  discovery  of  the  practical  use  of  sulphu- 
ric ether  and  chloroform  as  aiiieHttieties  in  all  sorts  of  operations.  In 
1846  came  from  Boston  the  first  news  that  Morton  tlie  dentist,  at  the 

ag^cstion  of  his  friend  Dr,  Ja^ksofty  hud,  in  extracting  teeth,  em- 

doyed  inlialations  of  sulphuric  ether,  pushed  to  complete  anfestbesin, 
with  perfect  success.  In  1859,  5»mp«>n,  professor  of  obstetrics  in  Ed- 
inburgh, instead  of  ether,  introduced  in  surgical  practice  chloroform, 
which  acts  still  better,  which,  after  various  trials  with  other  similar 
substances,  still  preserves  its  reputation.  Thanks  I  in  the  name  of 
suffering  hiunonity,  a  thousand  thanks  to  these  men  1 

In  continuation  of  my  previous  remarks  regarding  German  sup* 
gery,  I  will  simply  add  that  at  pre!*ent  it  stands  ut  least  equal  to  that 
of  other  nations,  and  is  porlmps  even  stiporior  to  that  of  France  at  the 
present  time.  To  perfect  ourselves  in  the  science  of  surgery,  wo  no 
longer  need  to  visit  Paris.  But,  of  course,  it  is  neverlhelees  desirable 
for  every  physician  to  enlarge  his  experience  and  observation  by  visit- 
ing foreign  lamia.  In  the  seientilic  a»  wpU  as  in  the  practical  part  of 
surgery,  anji  of  medicine  generally,  England  is  now  more  advanced 
than  any  other  country.  In  America  also  great  advances  have  been 
made  in  practical  surgery.  From  the  time  of  JTunter  to  the  present 
day,  Engli.'ih  surgery  has  about  it  something  noble.  Surgery  owes 
its  great  revolution  in  the  nineteenth  century  to  its  attempt  to  unite 
all  medical  knowledge  in  iisclf ;  the  surgeon  who  succeeds  in  tliis,  and 
also  masters  the  entire  mechanical  side  of  the  art,  may  feel  that  ho 
has  attamed  the  highest  ideal  in  medicine. 


14  INTRODUCTION. 

Before  entering  on  our  subject,  I  will  add  a  few  remarks  about 
the  study  of  surgery  as  it  is,  or  is  said  to  be,  pursued  in  our  bigb- 
sdiools. 

In  the  four  years'  course  of  medical  study  which  is  customary  in 
German  universities,  I  would  advise  you  not  to  begin  surgery  before 
the  fifth  scmestre.  You  often  desire  to  escape  the  preliminary  studies 
and  plunge  at  once  into  the  practical  It  is  true,  this  is  somewhat 
less  the  case  since  courses  on  anatomy,  microscopy,  ph3^ology,  chem- 
istry, etc.,  have  been  started  in  the  high-schools,  where  you  have  some 
practice  ;  nevertheless,  there  is  still  too  much  haste  to  enter  the  clin- 
ics. It  is  true,  it  is  one  way  of  gaming  experience  from  the  very  start ; 
you  consider  it  more  interesting  than  bothering  yourselves  at  first 
with  things  whose  connection  with  practice  you  do  not  exactly  un- 
derstand. But  you  forget  that  a  certain  school  of  observation  must 
be  gone  through  with,  to  enable  us  to  make  actually  useful  what  we 
know.  If  any  one  just  released  from  school  should  at  once  enter 
the  hospital  as  a  student,  he  would  be  in  the  same  position  as  a  child 
entering  the  world  to  collect  knowledge.  Of  what  use  are  the  ex- 
periences of  the  child  for  bis  subsequent  life  among  men  ?  How  late 
it  is  before  we  see  the  true  use  of  the  most  common  observations  of 
daily  life  I  Hence,  to  wade  through  the  entire  development  of  medi- 
cine in  this  empirical  manner  would  be  a  long,  tedious  labor,  and  only 
a  very  gifted,  industrious  man  would  learn  any  thing  in  this  way. 
After  having  made  numerous  errors,  we  must  not  place  too  great  a 
value  on  "  experience  "  and  "  observation,"  if  by  these  terms  we  mean 
no  more  than  the  laity  do.  It  is  an  art,  a  talent,  a  science,  to  observe 
critically,  and  from  our  observations  to  draw  correct  conclusions  for 
our  "  experience ; "  this  is  the  strong  point  of  the  empiric ;  the  laity 
know  experience  and  observation  in  tlic  vulgar,  not  in  the  scientiBo 
sense,  and  they  value  the  so-called  experience  of  an  old  shepherd  as 
high  as,  sometimes  higher  than,  that  of  a  physician ;  imfortunately, 
the  public  are  sometimes  right  on  this  point  But  enough  I  when  a 
physician  or  any  one  else  displays  his  experience  and  observation  be- 
fore you,  look  sharply  to  see  whether  he  has  any  brains. 

In  making  these  remarks  against  pure  empiricism,  wc  do  not  by 
any  means  intend  to  say  that  you  must  be  theoretically  acquainted 
with  all  medicine  before  studying  it  practically,  but  you  should  bring 
a  certain  knowledge  of  the  fundamental  principles  of  natural  science 
with  you  into  the  clinic.  It  is  absolutely  necessary  to  have  a  general 
idea  of  what  you  are  to  expect ;  and  you  must  know  something  of 
the  tools  before  seeing  them  used,  or  taking  them  in  your  bands.  In 
other  words,  you  should  know  the  outlines  of  general  pathology  and 
therapeutics,  as  well  as  of  materia  mcdica,  before  going  to  the  bed- 
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sitle  of  tlie  patient.  General  surgery  is  only  one  part  of  general 
jKithoIogy,  bciice  you  should  study  the  latter  before  entering  the  sur- 
gical clinic  First,  you  should  gaia  a  clear  underBtanding  of  normal 
liistolog}\  nt  Icust  of  its  geucnil  purts ;  pathological  anatomy  and 
histology  should  come  with  general  surgery,  about  the  fit'tli  Remestre. 

General  surgerj%  the  subject  of  the  present  lectures,  is  a  part  of 
general  pathology,  a3  we  hare  already  stated ;  but  it  is  nearer  to 
practioe  than  the  latter.  It  comprises  the  study  of  wounds,  ioflam- 
mations,  and  tuniors,  of  the  extonKil  \)arls  of  the  body,  or  of  thüse 
portA  that  may  be  handled  from  without.  Special  or  topographical 
surgery  occupies  itself  with  the  surgical  discaaca  of  diBerent  parts  of 
the  body,  so  that  the  most  different  tissues  and  organs  are  to  be  oon- 
sidcreii  acconUng  to  their  loi'atioti ;  for  instance,  while  we  here  treat 
only  of  wounds,  of  their  mode  uf  recovery  aud  treairaent  in  general, 
special  surgery  tn^ats  of  wounds  of  the  head,  breast,  and  abdomen, 
paying  s|jecial  attention  to  the  particiixitiuu  of  the  skin,  bones, 
and  Tiscera.  Were  it  possible  to  pursue  the  study  of  surgery  for 
several  years  in  a  large  hospital,  and  could  carefid  clinical  consid- 
eration of  individual  cases  be  carried  on  continuously  with  the  regular 
studies,  it  would  probably  be  unnecessary  to  treat  of  special  surgery 
in  so|>nrate  systematic  lectures.  But,  since  there  are  many  surgical  dis- 
eases that  perhaps  may  not  occur  for  years  even  in  a  large  hospital, 
but  which  should  be  known  to  the  surgeon,  the  lectures  on  special 
surgery  arc  by  no  means  superfluous,  if  they  are  short  and  to  llie  point. 

During  my  student  days  I  occasionally  beard  the  reinark  :  "  Why 
should  I  go  to  listen  to  special  surgery  and  pathology  V  I  can  read 
theni  more  conveniently  in  my  room."  This  may  bo  all  true,  but  un* 
fortunately  it  is  rarely  done,  unless  in  the  final  semeetres,  when  exam- 
ination is  approaching.  This  n'asouing  is  false  in  another  respect 
also :  the  vica  vox  of  the  teacher,  as  old  Z/xnffenbecky  in  Gottingen, 
used  to  say  (and  ho  had  a  viva  vox  ia  the  best  sense  of  the  word), 
tlic  winged  wonl  of  the  teacher  is,  or  should  be,  more  exciting  and 
effective  than  what  is  read,  and  the  accompanying  demonstrations 
of  diugranis,  prepiinitions,  experiuionts,  etc,  should  render  the  lectxu-es 
on  practical  surgery  and  medicine  partirulnrly  valuable  for  you.  I 
attach  great  ralue  to  demonstration  in  medical  instruction,  for  I  kuow 
by  experience  that  this  kiud  of  teaching  is  most  exciting  and  per- 
manent. 

Besides  these  two  sets  of  lectures  on  general  and  special  surgery 
you  have  to  practise  operations  ou  the  cadaver;  this  you  may  post- 
pone to  the  last  semestres.  I  always  like  students  to  take  their 
course  in  operations  in  the  sixth  or  seventh  semestres,  along  with 
thtnr  special  surgery,  so  that  I  may  give  them  the  opporluuity  of  oo- 
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casionallj  operating,  or  even  of  amputating,  under  my  direction.  It 
gives  courage  in  practice,  if  one  has  during  student-life  performed  op- 
erations on  the  living  subject.  When  you  have  followed  the  lectures 
on  general  sur^ry,  you  may  enter  the  surgical  clinic,  and  there,  in 
the  seventh  and  eighth  semestres,  openly  give  an  account  of  your 
knowledge  in  special  cases,  and  accustom  yourselves  to  collecting 
your  ideas  rapidly,  leam  to  distinguish  the  important  from  the  unim- 
portant, and  to  leam  generally  in  what  practice  really  consists.  You 
will  thus  leam  the  points  where  your  knowledge  is  deficient,  and  may 
perfect  yourselves  by  persevering  study.  When  you  liave  thus  com- 
pleted the  legal  time  of  your  studies,  passed  your  examination,  and 
have  increased  your  medical  knowledge  by  a  few  months  or  a  year  in 
various  large  hospitals  at  home  or  abroad,  you  will  be  in  condition  to 
appreciate  the  surgical  cases  turning  up  in  practice.  But,  if  you  wish 
to  devote  special  attention  to  surgery  and  operating,  you  are  still 
&r  from  the  goal :  then  you  must  become  accustomed  to  operating  on 
ike  cadaver,  enter  a  surgical  ward  as  assistant  for  a  year  or  two,  un- 
tiringly study  monographs  on  sui^cal  subjects,  perseveringly  write 
out  cases,  etc, — ^in  short,  follow  out  the  practical  school  from  the  lowest 
step.  You  must  be  fully  acquainted  vnth  hospital  service,  even  with 
the  duties  of  the  nurses ;  in  short,  you  should  know  practically  even 
the  most  minute  things  appertaining  to  the  care  of  patients,  and 
should  even  perform  the  duties  yourselves  occasionally,  so  that  you 
may  be  fully  master  of  the  entire  medical  service  intrusted  to  you. 

You  see  there  is  much  to  do  and  to  leam :  with  patience  and  perse- 
verance you  will  accomplish  it  all ;  but  these  virtues  are  necessary  to 
the  study  of  medicine. 

*'  Student "  comes  from  *'  to  study ; "  hence  you  must  study  faiths 
fiilly ;  the  teacher  indicates  to  you  what  ho  considers  the  most  impor- 
tant ;  he  may  stimulate  you  in  various  directions ;  what  he  gives  you 
as  positive  may,  it  is  true,  be  carried  home  in  black  and  white,  but,  to 
cause  this  positive  knowledge  to  live  in  you  and  become  your  mental 
property,  you  must  depend  on  your  own  mental  efforts,  wliich  form  the 
true  «  study." 

When  you  conduct  yourself  as  a  passive  receptacle,  you  may,  it 
is  tme,  acquire  the  name  of  a  very  "  learned  person,*'  but,  if  you  do 
not  awake  your  knowledge  into  life,  you  will  never  become  a  good 
**  practising  physician."  Let  wliat  you  see  enter  your  mind  fully, 
warm  you  up,  and  so  occupy  your  attention  that  you  must  think  of  it 
frequently,  then  the  tme  pleasure  and  appreciation  of  this  mental 
labor  will  fill  yotL  Goethe^  in  a  letter  to  Schiller^  aptly  says :  "  Pleas- 
ure, comfort,  and  interest  in  the  affairs  of  life,  are  the  only  realities ; 
all  else  is  vanity  and  disappointment." 
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LECTURE  II. 

Mode  of  Orijfln  and  Appearant»  of  thtsc  "Wound*. — Varions  Fonni  of  Inoisod  Wonndi. 
— Appeiranco  diirinjz  »nd  innnedi«tely  after  ihcir  Oecuirencc — Fain,  BlirodJD^;;.— 
VftrietiM  of  IltPmoirimiic ;  Arteriol,  Vcnou«. — Entrance  of  Air  through  Wounded 
Veins,— Pan)ncii}*roalnus  IltDmoirhsee. — naMnorrhacia  DiatboBifi, — Ilsinorrba^ 
from  the  Fbarynx  and  Rectum. — Oon^Ütutional  Eifoct«  of  8oTcre  Ilvmorrhii^ 

TnK  proper  trciitment  of  wounds  is  to  be  rcgaixlocl  as  the  most 
important  requirement  for  tlic  surgeon,  not  only  on  account  of  the 
frequency  of  this  variety  of  injury,  but  liecausc  we  so  often  inten- 
tionally moke  thorn  in  operating,  even  when  operating  for  sotnelliiag 
that  is  not  itself  dangerous  to  life.  Hence  we  are  answerable  for  the 
healing  of  the  wound,  to  oa  great  an  extent  as  iL  ia  poe^sible  by  exjje- 
ricnoe  to  judge  of  the  danger  of  an  injury.  Let  ua  couinieuco  with 
incifled  wounds. 

Injuries  caused  by  sharp  knives,  scissor»,  sabres,  cleavers,  hatchets, 
etc.,  represent  pur«  incised  wuundH.  Sucli  wounds  are  uHuidly  recog^ 
nizable  by  the  regular  sharp  borders,  whore  we  see  the  smooth-rut 
surface  of  the  unchanged  tissue;  should  the  instrumenta  be  blunt,  by 
very  rnpid  motion  they  may  still  cause  quite  a  smooth  incised  wound, 
while  by  slowly  entering  tlio  tissue  they  would  give  the  edges  of  the 
wound  a  ragged  appeanuioc;  occasionally,  the  variety  of  the  injury 
does  not  be(.-ome  evideul  till  (he  wound  is  healing,  for  wounds  nuule 
with  sharp  instrumenta  heal  more  readily  and  quickly  (for  reasons  to 
be  given  hereafter)  than  those  caused  by  tlie  slow  entrance  of  dull 
knives,  scissors,  etc, 

A  perfectly  blunt  body  rarely  makes  a  wound  eracOy  like  an  incised 
one.  This  may  o<^cu^  fmm  llie  skin  being  toni  tliniugh  by  force  a[> 
plied  through  a  blunt  object,  at  a  point  where  it  lies  over  ilio  bone. 
Thus  you  will  not  unfrequcntly  see  scalp-wounds  resembling  incised 
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wounds,  although  they  may  have  been  due  to  a  blow  from  a  bliml  body, 
or  from  striking  the  head  against  a  stone,  beam,  etc ;  similar  smooth 
wounds  of  the  skin  also  occur  on  the  hand,  especially  on  the  volar  sur- 
face. Sharp  angles  of  bone  may  so  divide  the  skin  from  within  that 
it  will  look  as  if  cut  through,  as,  for  instance,  when  one  falls  on 
the  crest  of  the  tibia,  and  it  divides  the  skin  from  within  outward. 
As  may  be  readily  understood,  sharp  splinters  of  bone  perforating  the 
skin  may  also  make  wounds  witli  smooth  surfaces.  Lastly,  the  open- 
ing of  exit  of  a  bullet-wound,  L  e.,  of  the  canal  which  represents  the 
passage  of  a  bullet,  may  sometimes  be  a  sharp  slit. 

The  knowledge  of  these  points  is  important,  for  a  judge  may  ask 
you  if  a  wound  has  been  caused  by  this  or  tliat  instrument,  in  this  or 
that  manner,  points  wliich  may  greatly  affect  the  bearings  in  a  crimi- 
nal suit. 

Hitherto  we  have  only  considered  wounds  made  with  a  blow  or 
stroke.  But,  by  repeated  cuts  on  a  wound,  the  edges  may  acquire  a 
hacked  appearance,  and  thus  the  requirements  for  recovery  may  be 
very  much  changed.  For  the  present,  we  leave  such  wounds  out  of 
consideration ;  their  mode  of  recovery  and  treatment  is  just  the  same 
as  that  in  contused  wounds,  unless  they  can  be  artificially  converted 
into  simple  incised  wounds  by  paring  off  the  jagged  edges.  The 
various  directions  in  which  the  cutting  instrument  enters  the  body 
generally  makes  little  difference,  unless  the  direction  be  so  oblique 
that  some  of  the  soft  parts  are  detached  in  the  form  of  a  more  or  less 
thick  flap.  In  these  ^_p-wounds,  the  width  of  the  bridge,  uniting  the 
half-separated  portion  ivith  the  body,  is  important,  because  on  this 
depends  the  question  as  to  whether  circulation  of  blood  can  continue 
in  this  flap,  or  if  it  has  ceased,  and  the  detached  portion  is  to  be  re- 
garded as  dead.  Flap-wounds  are  chieflj*  due  to  cuts,  but  may  also 
anse  Irom  tearing;  they  are  very  frequent  in  the  head,  where  part  of 
the  scalp  is  torn  off  by  a  hard  blow.  In  other  cases  a  portion  of  the 
soft  parts  may  be  entirely  cut  out ;  then  we  have  a  teoxtfid  with  loss  of 
substance. 

By  penetrating  wounds  we  mean  those  by  which  one  of  tlie  three 
great  cavities  of  the  body  or  a  joint  is  opened ;  tliey  are  most  fre- 
quently due  to  stabs  or  gun-shot  injuries,  and  may  be  complicated  by 
wounds  of  the  viscera  or  bones.  By  the  general  terms  longititdinai 
and  diagoncdvroxxnds  we  of  course  mean  those  corresponding  to  the  long 
or  diagonal  axes  of  the  trunk,  head,  or  extremities.  Diagonal  or  longi- 
tudinal wounds  of  the  muscles,  tendons,  vessels,  or  nerves,  are  of  course 
those  dividing  these  parts  longitudinally  or  diagonally.  The  sj-mp- 
toms  in  Üie  person  wounded,  induced  more  or  less  directly  by  the 
wound,  are,  first,  pain  y  then,  bleeding  and  gaping  of  the  wound. 
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As  all  the  tissues,  not  excepting  tlie  epithelial  and  cpiclennoid, 
arcBupplic<l  with  scüsoey  nervrs,  injury  at  once  causes  ^»n. 

This  piiiii  \-ariea  greatly  with  the  ner\*e^upply  of  the  wounded 
part,  and  with  the  sensitiTencss  of  the  patient  to  pain.  The  most 
sensitive  parts  are  the  tingers,  lips,  tongue,  nipples,  external  gcnituU, 
and  about  t!ie  anus.  Doubtless,  each  of  you  knows  &oai  experience 
tlie  character  of  the  pain  from  a  wound,  as  of  the  6nger.  The  division 
of  tlic  akin  is  the  most  painful  port;  injury  of  the  muscles  and  ten- 
dons ia  far  less  so ;  injury  of  the  bone  is  always  very  painful,  as  you  may- 
find  from  any  one  that  has  recovered  from  a  fracture;  it  has  also  been 
handed  down  to  us  from  the  times  when  amputations  were  made  with- 
out cUIorofonn,  that  sawing  the  bone  was  the  most  painful  part  of  the 
operation.  The  mucous  memhraue  of  the  intestines,  on  being  irri- 
tated in  various  ways,  shows  very  little  sensitiveness,  as  haa  been  occa- 
sionally obscn'cd  on  man  and  beast;  the  vaginal  portion  of  the  ute- 
rus also  is  almost  insensitive  to  mechanical  and  obemical  irritation; 
occasionally,  it  may  be  touched  with  the  hot  iron,  as  is  done  in  treat- 
ing cert-;iin  diseases  of  this  part,  witliout  its  being  felt  by  the  patient. 
It  appears  that  the  nerves  requiring  a  specilio  irritation,  as  the 
nerves  of  special  sense,  arc  accompanied  by  few  if  any  sensor)' 
fibre*.  The  relation  of  the  sensory  nerves  of  touch  to  the  sentient 
nerves  in  the  skin  cannot  be  regiirded  as  decided,  or  whether  there 
be  any  decided  difference  between  them.  In  the  nose  and  tongue,  wo 
have  sensory  and  sensible  nerves  close  together,  so  tliat  in  both  parts, 
besides  the  specific  sense  peculiar  to  the  organ,  pain  may  also  be  pei^ 
ceived  The  white  substance  of  the  brain,  although  containing  many 
nerves,  is  without  feeling,  as  may  be  seen  in  many  severe  injuries  of 
the  hoail.  Tlic  division  of  ncn'O-tnmks  is  the  severest  of  all  inju- 
ries. Some  of  you  may  remember  the  pain  from  rupture  of  a  dental 
nervo  on  extraction  of  a  tooth.  Severing  of  thick  nervc-trunlts  must 
cause  overpowering  pains.  Sensitiveness  to  pain  appears  peculiar  ti> 
individuals.  But  you  must  not  confound  this  with  various  exhibitions 
of  pain,  and  with  the  psy  china!  power  of  suppressing,  or  at  least  limiting, 
tliis  exhibition ;  the  latter  depends  on  the  strength  of  will,  as  well  as 
on  the  temperament,  of  the  individual.  Vivacious  persons  display  their 
pain,  as  well  as  their  other  feelings,  more  than  phlegmatic  persons. 
Most  persons  maintain  that  crying,  as  well  as  the  instinctive  powerful 
tension  of  all  the  muscles,  especially  of  the  massetcrs,  gritting  the 
toetli,  etc.,  renders  the  pain  more  endurable.  Personally,  I  have  not 
been  able  to  verify  tliia  statement,  and  I  think  it  must  be  a  mistake 
of  tlie  patients.  Strong  will  in  tlic  patJcnt  may  do  much  to  suppress 
the  show  of  pain.  I  well  remember  a  woman  in  the  Güttingen  cUnie, 
when  I  was  a  student,  who,  without  chloroform,  bad  the  whole  upper 
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jaw  removed  for  a  malignant  tumor,  and,  during  this  difEcult  and  pain- 
ful operation,  she  did  not  once  cry  out,  although  several  branches  of 
the  trifacial  nerve  were  divided.  "Women  generally  stand  suflFcring  bet- 
ter and  more  patiently  than  men.  But  the  necessary  exercise  of 
psychical  strength  not  unfrequcutly  causes  subsequent  fainting,  or 
excessive  physical  and  psychical  relaxation,  of  longer  or  shorter  du- 
ration. I  have  seen  strong  men  of  powerful  will  bear  severe  pain 
without  a  grimace,  but  soon  fall  to  the  ground  fainting;  still, as  previ- 
ously stated,  I  believe  that  some  persons  suflfer  pain  much  less  acutely 
than  others.  You  will  certainly  meet  persons  who,  without  any  exer- 
cise of  will,  show  so  little  pain  from  severe  injury  that  we  can  only 
Iwlieve  that  they  really  feel  pain  less  ocutely  than  others ;  I  have  ob- 
served this  most  in  flabby  sailors,  in  whom  all  the  sequelae  of  the  in- 
jury are  also  generally  very  insignificant. 

Tlio  quicker  the  wound  is  made,  and  the  sharper  the  knife,  the 
less  the  pain;  hence,  in  large  and  small  operations,  it  has  always 
seemed,  and  very  correctly  too,  for  the  advantage  of  the  ])atient,  that 
tlie  incisions  should  be  made  with  certainty  and  rapidity,  particularly 
in  dividing  the  skin. 

The  feeling  in  the  wound,  immediately  after  its  reception,  is  a  pe- 
culiar burning.  It  can  scarely  be  termed  any  thing  but  the  feeling  of 
being  wounded  ;  there  are  a  number  of  provincialisms  for  it — in  North- 
em  Germany,  for  instance,  they  say  "  the  wound  smarts."  Only  when 
a  ner\-e  is  compressed  by  something  in  the  wound,  t^visted  or  irritated 
in  some  way,  there  are  severe  neuralgic  pains  immediately  after 
the  injury ;  if  these  do  not  soon  cease  spontaneously,  or  after  exami- 
nation of  the  wound,  and  removal  of  the  local  cause,  or,  if  this  is  im- 
possible, or  inefficacious,  they  should  be  arrestetl  by  the  exhibition 
of  some  internal  remedy;  otherwise,  they  will  induce  and  keep  up  a 
state  of  excitement  in  the  patient  that  may  increase  to  maniacal  delir- 
ium. 

To  avoid  the  pain  in  operaiiotift^  we  now  always  use  chloroform. 
The  method  of  administering  this  article,  as  well  as  the  prophylaxis 
and  treatment  of  the  dangers  that  may  arise  from  it,  you  will  learn 
much  sooner,  and  remember  better  afterward,  in  the  clinic,  than  if  I 
gave  you  a  prolix  account  of  it  here.  Local  atK^sthetlc^j  which  have 
for  their  object  temporary  blunting  of  the  pain,  in  the  part  to  be  op- 
erated on,  by  application  of  a  mixture  of  ice  and  salti>etre,  or  salt, 
have  been  again  abandoned,  or  rather  they  have  never  been  generally 
received.  Recently,  these  attempts  have  again  acquired  a  general 
interest,  as  it  seemed  that  a  suitable  method  of  local  anaesthesia  had  at 
lost  been  found.  An  English  physician,  Hichardaon^  constructed  a 
.  small  apparatus^  by  which  a  stream  of  jiure  ether  [or,  better,  rhigo* 
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line]  spray  ia  for  a  time  blown  against  one  spot  in  the  skin,  and  such 
colli  is  here  induced  tliat  all  sensation  is  lost.  Even  if  this  elTcct 
were  always  attainable  (which,  fn>m  my  experience  with  the  appara- 
too,  Boetas  doubtful),  the  employment  of  this  method  would  always  be 
limited,  and  not  free  from  danger,  on  aceount  of  the  freezing  of  the 
nrtifirinlly-coolcd  portion  of  skin.  [In  England  and  America,  the 
eiuployment  of  this  mode  of  local  aoiesthesia  seems  to  hare  rnt't  with 
more  aucoess,  and  not  to  luive  been  followed  by  tlic  bnd  effects  above 
fc*red.]  For  quelling  the  pain,  and  as  a  hypnotic,  immediately  after 
extensive  injuries  or  operations,  there  is  nothing  better  than  a  quarter 
of  a  gTHin  of  muriate  or  acetate  of  morphia  ;  this  quieta  the  iHiticnt, 
and,  even  if  it  doe»  not  make  him  sleep,  he  feels  less  pain  from  hia 
wound.  Locally,  for  the  relief  of  pain,  wo  employ  cold  in  the  shapo 
of  cold  compresses,  or  bladders  fdled  with  ice,  applied  to  the  wound. 
We  shall  refer  to  this  under  the  treatment  of  wounds.  I^atk,  we  may 
give  brpodermio  injections.  If,  with  a  very  fine  syringe,  furnished 
with  a  lunce-ahaped,  sharp  cauula,  which  may  be  thrust  readily 
through  the  skin,  we  inject  a  solution  of  ^p-i  of  a  grain  of  acetate  or 
uiunatc  of  morj)bin,  this  remedy  will  exercise  its  narcotic  elTect  at 
first  locally  on  the  nerve*  it  comes  in  contact  with,  and  then  on  the 
bmin,  as  the  solution  is  absorbed  and  enters  the  blood.  Of  lato,  (his 
morle  of  cmploWng  morphia  has  been  exceedingly  popular ;  hnmedi- 
alely  afi^T  an  ojK'rution,  or  severe  injury,  such  an  injection  is  given, 
and  the  pain  is  at  once  arrested. 


In  a  pure  incised  or  punctured  wound,  hfrmorrhage  is  a  second  im- 
mediate ftvinptiim ;  itH  ext<?nt  dc|>ends  on  the  number,  size,  and  variety 
of  the  dividefl  reasela.  At  present  we  shall  only  speak  of  harmorrhage 
frnni  tissues  iireviou-sly  normal,  and  distinguish  capillary,  parenchyma- 
l^jus.  arteruU,  :mtl  venous  hflcmorrliages,  which  must  be  considered  sep- 
arntcly. 

As  lÄ  well  known,  the  different  parte  of  the  body  vary  greatly  in 
Tiisciilnrity,  rspccially  in  the  number  and  size  of  the  copUlarifS.  In 
•potfi  of  equal  size  the  eJdn  has  fewer  and  smaller  cupilluries  than  most 
mtioouB  Diembrane«;  it  also  has  more  elastic  tissue  and  muscles,  by 
vUeb  (as  wo  may  feel  and  sec  in  the  eohl  and  scM»llcd  goose-fleah) 
t!;  *^  are  more  readily  compresse<l   tlmn  they  are  in  the  mucous 

pi  s  wliich  are  poor  in  el'iüüc  and  mu.scular  iL'sue ;  hence  simple 

■kiu-wouiids  bleed  less  than  those  in  mucous  ineiiibranes.  Hsemop- 
rbage«  from  the  capillaries  alone  cease  spontaneously  if  the  tissue  bo 
bealtliy,  because  the  openings  of  the  vessels  are  compressed  by  con- 
traction of  the  wounded  tissue.     In  diseased  parta,  which  do  not  coo* 
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tract,  even  hiemorrhage  from  dilated  capillaries  may  be  very  consider- 
able. 

Haemorrhage  from  the  arteriee  is  readily  recognized,  on  the  one 
hand,  because  the  blood  flows  in  a  stream,  which  sometimes  clearly 
shows  the  rhythmical  contractions  of  the  heart ;  on  the  other,  by  the 
brightrred  color  of  the  blood.  If  there  be  impaired  respiration,  this 
bright-red  color  may  change  to  a  dark  hue ;  Üius,  in  operations  on  the 
neck,  performed  to  prevent  threatening  suffocation,  and  in  deep  anes- 
thesia, dark  or  almost  black  blood  may  spurt  from  the  arteries.  The 
amount  of  blood  escaping  depends  on  the  diameter  of  the  totally- 
divided  artery,  or  on  the  size  of  the  opening  in  its  wall.  You  roust 
not,  however,  believe  tliat  the  stream  of  blood  corresponds  exactly  to 
the  size  of  the  artery ;  it  is  usually  much  smaller,  for  the  calibre  of 
the  artery  generally  contracts  at  the  point  of  division ;  only  the 
larger  arteries,  such  as  the  aorta,  carotids,  femoral,  axillary,  etc.,  have 
so  little  muscular  fibre  that  they  contract,  in  their  circumference  at 
least,  to  a  scarcely  perceptible  extent.  In  very  small  arteries,  this  con- 
traction of  the  cut  vessel  has  such  an  effect  that,  from  the  increased 
friction,  the  blood  flows  from  them  without  spurting  or  pulsating ;  in- 
deed,  in  very  small  arteries,  this  friction  may  be  bo  decided  that  the 
blood  flows  with  difficulty  and  very  slowly,  and  soon  coagulates,  so 
that  the  hajmorrhage  is  arrested  spontaneously.  The  smaller  the 
diameter  of  the  arteries  becomes,  from  diminution  of  the  amount  of 
blood  in  the  body,  the  more  readily  hsemorrhage  will  be  arrested  spon- 
taneously, while  otherwise  it  would  have  to  be  arrested  artificially. 
Hereafter,  you  will  often  have  occasion  to  see  in  the  cUnic  how  freely 
the  blood  spurts  at  the  commencement  of  an  operation,  and  how  much 
less  it  will  be  toward  the  end,  even  when  we  cut  larger  vessels  than 
were  at  first  divided.  Thus  decrease  of  the  total  volume  of  blood  may 
cause  spontaneous  arrest  of  hemorrhage ;  the  weaker  contractions  of 
the  heart  have  also  some  influence  in  this.  Indeed,  in  internal  luemor- 
rhages  that  we  cannot  reach  directly,  we  employ  rapid  abstraction  of 
blood  from  the  arm  (venesection)  as  a  haemostatic ;  in  such  cases  the 
artificial  excitement  of  amemia  is  not  unfrequently  the  only  remedy 
we  have  for  internal  haemorrhage,  paradoxical  as  this  may  seem  to 
you  at  the  first  glance.  Haemorrhages  from  incised  wounds  of  the 
large  arteries  of  the  trunk,  neck,  and  extremities,  are  always  so  con- 
siderable that  they  absolutely  require  to  be  arrested,  unless  the  open- 
ings in  their  walls  be  very  small.  But,  when  the  terminal  branch  of 
an  artery  is  ruptured  without  a  wound  of  the  skin,  the  hscmorrhage 
may  be  arrested  by  pressure  on  the  surrounding  soft  parts ;  such  in- 
juries subsequently  induce  other  changes,  to  which  your  attention 
will  be  called  under  other  circumstances. 
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Hemorrhage  from  the  rclos  is  characterized  by  tfao  steady  flow  uf 
dark  blfxxl.  Tliis  is  espeoiaUy  true  of  small  and  middle-sized  veins, 
Thcae  huauorrbagcs  are  rarely  very  profuse,  so  tliat,  in  order  to  obtain 
a  Bofficicat  quantity  on  letting'  blood  from  tho  sutx;ul»ncous  veins  of 
the  arm  nt  the  beud  of  the  elbow,  we  must  obstruct  the  fluw  uf  blootl 
to  the  heart  If  this  were  not  done,  blood  would  only  Bow  from  tliis 
reiu  at  tliO  time  of  puncture,  furlber  biemorrliagö  would  cease  sponta- 
neously, imless  kept  up  by  luuscular  cou tract ioua.  This  is  chietly  be- 
cause  the  thin  walls  of  the  vtrins  collapse,  instead  of  gaping,  ns  the 
artorios  do  wben  divided.  Blood  docs  not  readily  flow  back  from  tlid 
'central  end  of  the  vein,  on  account  of  the  valves ;  vre  rarely  have  any 
thing  to  do  with  the  Viilvcless  veins  of  the  portal  system. 

Hsemurrhage  from  the  lai;ge  venous  trmiks  is  always  a  dangerous 
vymptom.  Bleeding  from  the  axillary,  femoral,  subclavian  or  inter- 
nal jugular,  is  usually  quickly  fatal,  unless  aid  arrive  immediately; 
wounds  of  the  vena  auonvma  may  be  regarded  as  absolutely  mortal. 
The  blood  does  not  flow  continuously  from  these  largo  veins,  but  llie 
flow  is  greatly  influenced  by  the  respiration.  In  operations  about 
the  neck  I  have  frequently  seen  {mtients  live  after  their  internal  jug- 
ular vein  had  been  wounded ;  during  inspiration  the  vc^sscl  collapsed 
•o  limt  it  might  have  been  regarded  as  a  oonncctive  tissue  string ; 
during  expirAtion  tho  black  blootl  gushed  up  ns  from  a  well,  or  still 
more  like  the  bubbling  up  of  the  water  from  a  deep  spring. 

Id  these  veins  near  the  heart,  besides  the  rapid  loss  of  blood,  there 
is  another  element  that  greatly  increases  the  danger ;  this  is  the  en- 
trance of  air  into  the  veins  and  ficart,  as  occasionally  takes  place  with 
a  gurgling  nuise,  on  deep  inspiration,  when  the  blood  rushes  toward 
tfaebeurt;  this  may  cause  instant  death,  though  not  necessarily.  I 
cannot  now  enter  more  explicitly  into  this  very  remarkable  pbonom- 
eooo,  whoGO  physiological  effect  baa  not,  as  it  seems  to  me,  been  sat- 
isfiuiorily  explained ;  you  will  again  have  your  attention  called  to 
this  subject  by  the  books  and  lectures  nn  operative  surgery.  I  shall 
metely  mention  that,  on  opening  one  of  the  large  veins  of  tlic  neck  or 
tbe  axillary  vein,  there  may  be  a  perceptible  gurgling  sound;  the 
patitmt  instantly  loses  cong<.-iousnci>.s,  and  can  rarely  be  restored  to 
Uf«  by  instantaneous  resort  to  artificial  respiration,  etc  Deatli  is 
probaÜy  caused  by  the  entrance  of  air-bubbly  which  press  forward 
Into  the  mwliimi-sizcd  pulmonary  arteries,  and  arc  there  arrested,  and 
pnrvcnt  further  access  of  blood  to  tho  pulmonary  vessels. 

Besides  the  above  varieties  of  bcemonhagc,  wo  distinguish  the  so* 
called  parenrJtymatota  hf^morrhage^  which  is  sometimes  incorrectly 
identified  with  capillary  ha?morrhage.  In  tlie  normal  tissue  of  on 
otherwise  healthy  body,  parenchymatous  luemcHrhagcs  do  not  oome 
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from  the  capillaries,  but  £rom  a  large  number  of  small  arteries  and 
veins,  which  from  some  cause  do  not  retract  into  the  tissue  and  con- 
tract, and  are  not  compressed  by  the  tissue  itself.  Bleeding  from  the 
oor{)us  eavemosum  penis  is  an  example  of  such  parcnebjinatous  lisem- 
orrhages,  which  also  occur  from  the  female  genitals  and  in  the  peri- 
neal and  anal  regions,  as  well  as  from  the  tongue  and  spougj  bones. 
These  parenchymatous  ha?morrhagcs  are  especially  frequent  from 
diseased  tissue ;  they  also  occur  after  injuries  and  operations,  as  so- 
called  secondary  ha^morr/taffes ;  but  we  shall  sjieak  of  these  here- 
after. 

One  other  point  we  must  refer  to  here :  this  is,  that  there  are  per- 
sons who  bleed  so  freely  from  a  small,  insignificant  wound,  that  they 
may  die  of  hiemorrhage  from  a  scratch  of  the  skin,  or  after  extraction 
of  a  tooth.  This  constitutional  disease  is  called  a  hoemorrhagic  dia- 
thesis ;  people  affected  with  it  are  called  hcumophilen.  The  cause  of 
this  disease  is  probably  abnormal  thinness  of  the  arterial  walls ;  this  is 
congenital  in  most  cases,  but  may  probably  result  gradually  from  morbid 
degeneration  and  atrophy  of  the  vascular  walls.  This  frightful  malady 
is  usually  hereditary  in  certain  families,  especially  among  the  males,  the 
females  being  less  liable  to  it  In  these  persons  lucmorrliage  is  caused 
not  only  by  wounds,  but  light  pressure  may  iuduce  subcutaneous  bleed- 
ing, spontaneous  hieraorrhages,  as  from  the  gastric  or  vesical  mucous 
membrane,  which  may  even  prove  fatal.  It  is  not  exactly  in  Iturge 
wounds  where  medical  aid  is  called  at  once  or  very  soon,  but  more 
particulariy  in  slight  wounds,  that  continued  hrcmorrhagos  occur  in 
such  persons  which  are  difficult  to  arrcst,  partly,  as  we  above  stated,  on 
account  of  slight  contractility  or  total  lack  of  muscular  tissue  in  the 
vessels,  partly  on  deficient  power  of  coagulation  in  the  blootl.  It  is 
true,  the  Litter  point  has  not  been  proved  from  the  blood  that  escaped, 
for  in  the  cases  where  attention  was  <lirected  to  this  point  the  blood 
flowed  like  that  of  a  healthy  person.  There  have  been  no  recent  ex- 
act obsen^ations  on  tiie  state  of  the  smaller  arteries. 

I  sliall  also  call  your  attention  to  some  peculiarities  in  haemorrhages 
from  certain  localities,  especially  from  those  in  the  pkaryny.^  posterior 
nareSf  and  rectutn^  although,  strictly  speaking,  this  comes  in  the  domain 
of  special  surgery.  Wounds  of  the  phamyx  or  posterior  nares,  made 
through  the  open  mouth  by  accident,  are  rare,  but,  as  a  result  of  con- 
stitutional disease,  we  may  have  very  severe  spontaneous  ha;morrhage 
from  these  parts,  or  these  may  result  from  operations,  for  we  not  un- 
fiw^uently  have  to  use  knives  and  scissors  here,  or  to  tear  out  tumors 
■with  forceps.  ITie  blood  does  not  always  escape  from  the  mouth  and 
nose,  but  it  may  run  down  the  pharj'nx  into  the  oesophagus  without 
being  perceived.    Tlie  general  effects  of  rapid  loss  of  blood  come  on 
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impidlj,  which  wc  shall  soon  describe  moro  minutolj,  but  'wc  are 
unable  to  diacover  the  source  of  tho  bleeding,  which  mny  be  behind 
the  soft  piilate.  'Hie  patient  eoon  vomits,  and  at  once  throws  up  large 
quantitii'S  of  blood;  when  this  wasrs  tlitre  is  aiiotlicr  pna-^c,  and  the 
paticDtf  perhaps  also  the  surgcoo,  thinks  the  homiorrhago  haa  ceased, 
till  more  blood  is  vomited,  and  tlic  patient  grows  still  weaker.  If  the 
surgeon  docs  not  recognize  these  symptoms  and  apply  proper  remedies, 
the  patient  may  bleed  to  death.  I  remember  one  «isc  where  several 
physicians  gave  various  remedies  for  vomiting  of  blood  and  gastrio 
hsemorrhage  after  a  littto  operation  in  the  throat,  and  the  source  of 
the  bleeding  was  finally  recognized  by  an  experienced  old  surgoon, 
who  arrested  it  by  local  applications,  and  thus  saved  the  life  of  tho 
patient. 

The  same  thing  may  happen  in  hH^morrhagc  from  the  rectum. 
From  an  internal  wound  the  bluod  llows  hito  the  rectum,  which  is  ca- 
pable of  cnonnous  distention;  the  patient  btis  a  sudilen  desire  to  stool, 
and  evacuates  large  quantities  of  blood.  This  may  be  repeated  sev- 
eral times,  till  the  rectum,  irritated  by  the  expansion,  cither  contracts 
and  thus  arrest«  the  tucraorrbagc,  or  till  it  isfinally  checked  art! licially, 

A  rapid  excessive  loss  of  blood  iüduces  cbangea  m  the  whole  body, 
which  are  soon  percepüble.  Tlie  face,  especially  the  lips,  becomes  palo, 
ibe  latter  bluish,  the  pulso  i»  smaller,  and  at  first  less  frequent.  The 
bodily  temperature  sinks  most  perceptibly  in  the  extremitioa;  tho  pa- 
tient,  especially  when  sitting  up,  is  subject  to  faintiug-spells,  dizziness, 
pauflen.,  or  even  vomiting,  his  eyes  are  dazzled,  and  he  has  noises  in  the 
cwa,  every  thing  appears  to  whirl  around;  he  collects  hJs  strength  to 
hold  himself  up,  he  becomes  imconscious,  and  finally  falls  over.  Tlicse 
symptoms  of  syncope  wo  refer  to  rapid  anocmia  of  the  brain.  In  a 
horizontal  posture  this  soon  passes  oH  Persons  often  Dill  into  tliis 
atat«  from  very  alight  loss  of  blood,  occasionally  more  from  luathing 
and  aversion  t«?  the  flowing  blood  than  from  weakness,  A  single 
Minting  of  this  kind  is  no  measure  of  the  amount  of  blood  lost ;  tho 
{Kitient  soon  recovers  his  fbroes. 

Should  the  hnemorrhagc  continue,  the  following  symptoms  appear 
sooocr  or  Later:  tho  countonanrrt  grows  paler  and  waxy,  tlic  lips 
pate  blao,  tlw  eyes  dull,  the  bodily  temperature  is  lower,  the  pulse 
small,  tJtrcady,  and  very  frequent,  respiration  incomplete,  tho  patient 
AunSa  ft  >  .  constantly  grows  more  feeble  and  anxious ;  at  last  ho 

fcmalnfi  lous,  and  there  is  tivitching  of  tho  anna  and  legfi,  wtiich 

b  renewed  by  the  slightest  Irritation,  as  by  the  point  of  a  needle,  etc. ; 
ihiaataio  iDaypaasinto  death.  Great  dyspnoea,  lack  of  oxygen,  is  one 
of  tbo  worat  signs,  but  even  here  wc  should  not  hesitate ;  wo  can  often 
do  something  even  after  apjtarent  death.     Young  women  «^»doiallj 
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can  bear  enormous  loss  of  blood  without  immediate  danger  to  life ;  you 
will  hereafter  have  occasion  to  witness  this  in  the  obstetrical  clinia 
Children  and  old  persons  can  least  bear  loss  of  blood ;  in  young  children 
the  results  of  the  application  of  a  leech  are  often  evident  for  years  by 
a  very  pallid  look  and  increased  excitability.  In  veiy  old  persons  great 
loss  of  blood,  if  not  immediately  fatal,  may  induce  obstinate  collapse, 
which  after  days  or  weeks  passes  on  to  death ;  this  is  probably  because 
the  loss  of  blood  is  immediately  supplied  by  scrum,  and  in  old  persons 
the  fonnation  of  blood-corpuscles  goes  on  slowly;  the  greatly-diluted 
blood  proves  insufficient  to  nourish  the  tissues,  whose  nutrition  is  at 
any  rate  very  sluggish. 

"When  the  patient  comes  to  himself  after  severe  hemorrhage,  he 
has  excessive  thirst,  as  if  the  body  were  dried  up,  the  vessels  of  the 
intestinal  canal  greedily  take  up  the  quantities  of  water  drunk ;  in 
strong,  healthy  persons,  the  cellular  constituents  of  the  blood  are 
quickly  replaced,  it  is  true  we  do  not  exactly  know  from  what  source ; 
after  a  few  days,  in  a  person  otherwise  healthy,  we  can  perceive  few 
signs  of  the  previous  anaemia;  soon,  too,  his  strength  has  recovered 
from  the  exhaustion. 


LECTURE   III. 

Troatraent  of  Hntnorrhago. — 1.  Ligature  and  Uediate  Ligatiiro  of  Arteries, — 2.  Coia- 
preaBion  by  tlio  Finger;  Choice  of  the  Point  for  Compression  of  the  Larger  Arte- 
rics. — Tourniquet. — AcaprcsBore.  —  Bandaging. — Tampon. — 3.  Stj'ptics.  —  General 
Treatment  of  Sudden  Ansmia. — Transfusion. 

Gbntlemek  :  You  now  know  the  different  varieties  of  ha?morrhage. 
Now,  what  means  have  we  for  arresting  a  more  or  less  severe  bleeding  ? 
The  nimiber  is  great,  although  wo  use  but  few  of  them — only  thoso 
that  are  the  most  certain.  Here  you  have  a  field  of  sm-gical  operation 
where  quick  and  certain  aid  is  required,  so  that  the  result  must  be 
unfailing.  Still,  the  employment  of  these  remedies  requires  practice ; 
cool-blooded  quiet,  absolute  certainty,  and  presence  of  mind,  are  the 
first  requisites  in  dangerous  hiemorrhage.  In  such  circumstances  a 
surgeon  may  show  of  what  metal  he  is  made. 

Hiemosta,tic3  are  divided  into  three  chief  classes :  1.  Closure  of 
the  vessel  by  tying  it — ligation.  2.  Compression.  3.  The  remedies 
that  cause  rapid  coagulation  of  blood,  stj'ptics  (from  arvtjxjj  to  contract). 

1.  The  ligature  may  be  applied  in  three  ways,  viz.,  as  ligature  of 
the  isolated  bleeding  vessels,  as  mediate  ligature  of  the  latter  with 
the  surrounding  soft  parts,  or  as  ligation  in  the  continuity,  i.  e.,  liga- 
tion of  the  vessel  at  some  distance  from  the  wound. 
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These  Torieties  of  ligation  npplv  nimost  exclusively  lo  arrest  of 
artcnal  liipraorrlmgc,  Vemius  lia'niorrliages  rarelj*  require  ligation — it 
u  only  occasionally  indicated  iu  the  l&t^gc  venous  trunks ;  vre  avoid  it 
whenever  vre  can,  as  its  results  may  be  daogcrous.  We  shall  here- 
after inquire  in  what  this  danger  consist«,  and  at  "present  speak  only 
of  the  ligntion  of  artoriea. 

Lot  us  suppose  the  simplest  case;  a  small  artery  spurts  from  a 
votmd :  you  first  seize  the  artery,  as  much  iaolateil  as  possible,  best 
transversely,  between  the  branches  of  a  sliiling  forceps ;  thcu  fasten 
the  slide,  and  the  bleeding'  is  stopped.  The  sliding  forceps  arc  best 
made  of  German  silver,  as  it  rusts  less  readily  than  iron.  There  are 
many  different  vBrietiea  of  these  forceps,  which  are  all  so  nrronged  that 
when  cJoscd  they  remain  fixed  in  that  [Ktsition ;  the  nicclmtiisiii  acconi- 
pl  tailing  this  closure  varies  greatly ;  the  more  simple  it  is,  the  better. 
It  ia  interesting  to  follow  the  phases  of  development  of  this  instru- 
ment since  the  days  of  Ambrose  Pare^  before  it  attained  its  present 
•implc  completeness.  Of  late  small  spring-  clani])S  are  not  nnfrc- 
quenOy  employed  to  compress  the  bleeding  artcrica;  these  arc  very 
serriccable,  if  strongly  made.  Besides  these  pincettes,  wc  may  also 
oae  small  curved  sharp  hooks  {^BromßdiTa  artery-ho<^)  to  draw  out 
tbe  artery,  but  this  is  not  so  good  a  way,  for  of  course  the  blood 
would  oontinuo  to  spurt  during  the  subsequent  ligation. 

Having  seized  tlic  artery  securely,  tlic  next  thing  is  to  close  it 
ponnanentlv;  this  is  done  by  the  ligature,  iiut  satisfy  yourself  first 
that  you  have  not  included  a  nerve  with  it,  for  the  coincident  ligation 
<kf  a  nerve  may  not  only  induce  continued  severe  pain,  but  even  dan- 
gcroui  general  nervous  affections.  For  ligatiug  arteries  we  use  silk 
thread  of  various  thickness,  according  to  the  size  of  the  artery ;  it  must 
1w  good,  strong  silk,  so  that  it  shall  not  break  when  finnly  tied ;  and  it 
should  not  really  absorb  fluids.  Have  ^e  forceps,  which  hang  from 
tfie  end  of  die  artery,  held  up,  then  from  below  place  the  silk  around 
the  artery,  making  fir^t  a  simple  knot  and  tying  it  tightly  just  in  front 
of  tlic  forceps,  tlicn  tic  a  second  knot.  Now  loosen  the  forceps ;  if  the 
ligature  is  rightly  applied,  the  bleeding  must  Ije  arrested.  Tbc  tightr 
euing  of  the  knot  must  be  accomplished  by  pushing  the  silk  forward  and 
stretciiing  it  with  the  point«  of  both  fmgcrs.  If  tlie  silk  be  good,  two 
umplc  knots,  one  over  the  other,  will  suffice.  Some  surgeons,  how- 
rvcr,  prefer  to  make  first  a  so-called  surgeon's  knot  and  then  a  simple 
onr.  The  surgeon's  knot  is  made  by  passing  Iwtli  ends  of  the  thread 
tfarcnigh  tlie  loop.  Vou  should  first  try  tliesc  little  manipulations  on  the 
cadaver  or  on  living  animals.  When  the  ligatureis  firmly  applied, cut 
one  end  off  abort  and  lead  the  otiier  out  of  the  wound  the  »hortrst  way. 

It  ifl  not  always  iK>ssib1o  to  take  up  the  spurting  artery  and  ligate 


28  SIMPLE  INCISED  WOUNDS  OF  THE  SOIT  PAETa 

it  by  itself;  occasionally  it  oontract«  so  strongly  into  the  tissue,  e8> 
pecially  into  the  muscles  or  dense  cellular  tissue,  that  its  isolation  is 
impracticable.  Under  such  circumstances  it  is  difficult  to  complete  the 
ligation  securely ;  we  are  very  apt  to  include  the  blades  of  the  forceps 
in  the  ligature,  as  *it  is  difficult  to  push  the  ligature  fare  nough  for- 
ward. Such  cases  are  proper  ones  for  mediate  ligation.  After  hav- 
ing pulled  forward  the  bleeding  part  with  forceps  or  a  hook,  pass  a 
curred  needle,  held  in  a  needle-holder,  around' the  artery,  then  tie  the 
ligature  so  as  to  encircle  the  entire  end  of  the  artery ;  tie  the  knots 
tightly,  as  above  directed ;  thus,  while  closing  the  mouth  of  the  artery, 
you  will  enclose  some  of  the  siurounding  tissue.  Mediate  ligation  is 
only  to  be  regarded  as  an  exceptional  proceeding,  for  the  ligated  tissue 
dies  or  the  ligature  suppiurates  through  very  slowly,  so  that  the  separ 
ration  of  the  latter  is  much  impeded ;  of  course  we  must  guard  against 
including  any  visible  nerve-trunk  near  tlie  artery  in  the  ligature.  In  the 
percutaneous  mediate  ligation  of  Middled or^yff  we  proceed  even  more 
summarily ;  we  pass  a  strongly-curved  large  needle  through  the  skin, 
under  and  across  the  l>leeding  artery,  and  again  out  through  the  skin ; 
the  thread  is  tied,  and,  besides  compressing  other  parts,  compresses  the 
artery ;  the  thread  remains  two  or  three  days,  I  do  not  recommend  this 
method;  it  should  only  be  employed  in  cases  of  necessity,  and  as  a 
provisional  haemostatic. 

WTienevcr  the  bleeding  artery  can  be  seen  in  the  wound,  the  hsera- 
orrhnge  is  to  be  arrested  by  ligature ;  but,  in  those  cases  where  the 
arteries  of  the  periosteum  or  bone  sptut  out  blood,  ligature  is  impos- 
sible, and  other  methods,  such  as  compression,  come  into  play. 

If  you  have  to  deal  with  large  bleeding  arteries,  the  proceeding  is 
just  the  same,  only  you  must  be  doubly  careful  in  isolating  the 
artery:  seize  the  bleeding  end  and  scrape  back  the  surrounding 
tissue  with  a  small  scalpel,  then  ligate  carefully  and  accurately ;  in 
most  cases,  when  you  have  the  central  and  peripheral  ends  exposed  in 
the  wound,  you  should  ligate  both,  for  the  anastomoses  in  the  arterial 
system  are  so  free  that,  if  the  peripheral  end  does  not  bleed  at  once, 
it  may  do  so  later. 

The  wound  from  which  a  copious  haemorrhage  comes  may  be  very 
small,  as  a  punctured  or  gun-shot  wound.  From  your  anatomical 
knowledge  you  should  know  what  large  vessel  may  be  injured  by  such 
a  wound.  If,  from  the  free  hffimorrhage  or  its  frequent  recurrence 
after  compression,  you  are  satisfied  that  ligation  is  the  only  certain 
remedy  for  the  bleeding,  you  have  the  following  alternatives :  either 
enlarge  the  existing  wound  by  careful,  clean  incisions,  and  seek  for 
the  vessel  in  the  wound  while  the  artery  is  compressed  above,  and 
[igato  the  divided  ends  of  the  artery ;  or  else,  while  you  have  tlie 
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bleeding  Teasel  oomppcsscd  in  tlic  wouncl,  you  seek  tliecoutml  part  of* 
the  vessel  above  the  wound,  and  then  Hgatu  in  the  continuity.  Botli  op- 
eniions  dcmiind  occumte  anatomical  knowledge  of  the  positions  of  tbe 
arteries,  and  practice.  Winch  of  these  two  Operations  you  sliall  choose 
depends  on  how  you  can  soonest  prudently  attain  your  object,  and 
UD  which  of  tiicm  will  require  the  smaller  new  woumL  If  you  tliinlc 
Ton  can  expose  the  artery  in  the  wound  without  euhirging  it  much, 
choose  this  method  as  the  more  certain;  but  if  you  consider  this  very 
difiicuU^  if  at  the  scat  of  the  wound  liic  artery  lies  deep  under  muscles 
and  fascia,  egpccially  in  vcrj'  inuecidar  or  fat  persona,  make  a  regular 
ligation  of  tbe  artery  alx^vc  (toward  tbe  heart  from)  the  wound. 

I  altall  not  here  discuss  tlie  points  chosen  after  years  of  trial,  on 
theoretical  and  practical  grounds,  for  the  ligation  of  arteries.  In  op* 
efative  surgery,  in  the  text-books  on  surgical  nnntomy,  and  especially 
in  tbe  operative  course,  you  will  be  iastruotcd  on  this  poiut,  and  must 
•Itain  practice  in  cortaiuly  finding,  neatly  exposing,  and  carefully 
ligatiiig,  tbe  artery,  in  doing  which,  you  cannot  accustom  youi«elf  to 
loo  much  pedantr}'  and  technicality. 

8»  ComprtJtsion. — Pressure  on  the  blecfling  vessel  witli  llic  finger 
is  Buoh  a  simple^  opparent  method  of  arresting  haemorrhage,  if  we 
may  call  it  a  method,  that  it  is  strnngo  the  laity  do  not  resort  to  it  at 
once;  any  ppraon  that  has  seen  one  or  two  operations  would  instine- 
tivdy  hold  bis  finger  (.n  the  bleeding  vessel ;  still  bciw  rarely  peciple 
do  this  in  a  ease  of  accidental  wound  1  They  prefer  resorting  to  alt 
■ortaof  home  remedies;  spidei^web»,  hau',  urine,  and  all  sorts  of  filtli, 
are  smeared  over  the  wound,  or  else  they  run  for  some  old  woman 
who  can  arrest  the  bleeding  by  magic.  And  no  one  aroimd  tUiiiks  of 
coaprcssing  the  wound. 

URthodieal  compression  may  be  made  for  one  of  two  purposes,  u 
pTO\*isionaJ  or  permanent, 

J^rovitional  compression,  which  is  used  till  we  can  determine 
how  tbe  bleeding  may  be  1)cst  arrested  permanently,  may  either  be 
made  by  pressing  the  bleeding  vessrl  in  the  wound  against  a  bone,  if 
poadble,  or  by  prL-ssiug  the  central  part  of  the  artery  against  (he 
bone  at  some  distance  from  the  wound ;  the  former,  as  we  have  al- 
ready stated,  is  to  l»c  done  when  we  propose  to  ligate  tlie  trunk ;  llio 
latter,  when  we  wish  to  tie  the  bleeding  end  of  the  artery,  or  to  ex- 
aminr  the  \vnund  more  carefully. 

■SVhenj  shall  we  compress  the  artery,  and  liow  shall  we  do  it  moat 
effectually?  To  compreaa  the  right  carotid^  you.  would  place  your- 
self bohiiKl  tlic  patient,  and  lay  the  tips  of  the  second,  third,  and 
(cRutli  fingers  of  the  right  band  along  the  anterior  l>or»ler  of  the 
•icmo^ido-mttstoideu«  muscle,  about  the  middle  of  the  nedc,  and 
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press  firmlj  agaiDst  tho  Bpine,  while  jou  pass  the  thumb  around  the 
neck,  and  mth  the  left  hand  bend  the  paticnt^s  bead  gently  to  the 
wounded  side  and  somewhat  backward.  You  shoidd  ^tinctly  feel 
the  pulsation  of  the  carotid  artery.  Firm  pressure  here  is  quite  pain- 
ful for  the  patient,  for  the  vagus  nerve  is  unavoidably  compressed,  and 
the  tension  of  the  parts  necessarily  acts  on  the  laiynx  and  trachea. 
From  the  free  anastomoses  of  the  two  carotids,  the  eflFect  of  compres- 
sion of  one  of  them,  in  arresting  bleeding  from  an  arteiy  of  the  head 
or  face,  is  not  generally  very  great-,  and  perfect  compression  of  both 
vessels  requires  so  much  space,  that  we  must  generally  be  satisfied 
with  diminishing  the  volume  of  the  arteries  by  incomplete  compres- 
sion. Compression  of  both  carotids  is  always  a  very  painful  and  ter- 
rifying operation  for  the  patient,  especially  on  account  of  the  strong 
secondary  pressure  made  on  the  lar^-nx  and  trachea ;  hence  it  is  rarely 
employed. 

Compression  of  the  subclavian  artery  may  be  more  frequently  re- 
quired, especially  in  wounds  of  this  artery  in  Mohrenheim^s  fossa  and 
in  the  axilla.  In  this  operation  also  you  may  best  stand  behind  the 
recumbent  or  half-sitting  patient ;  with  your  left  hand  incline  the  head 
of  the  patient  toward  the  wounded  (right)  side,  and  push  your  right 
thumb  firmly  behind  the  outer  border  of  the  clavicidar  portion  of  the 
relaxed  stemo-cleido-mastoid  muscle,  so  that  you  may  firmly  compress 
the  artery  against  the  first  rib,  at  the  point  where  it  passes  forward 
between  the  scalcni  muscles.  Here  also  pressure  is  painful,  from  the 
liability  of  the  brachial  plexus  of  nerves  to  be  included  in  the  com- 
pression ;  still,  by  employing  sufficient  force,  we  may  completely  com- 
press the  artery  so  as  to  arrest  pulsation  of  the  radiaL  But  the  thumb 
soon  grows  tired  and  loses  sensation ;  hence  various  aids  have  been  de- 
\-iscd — instruments  by  which  the  compression  may  be  made  certainly. 
One  of  the  most  convenient  means  is  a  short  thick  key  whose  wards 
are  wrapped  in  a  handkerchief  and  the  handle  held  firmly  in  the  palm 
of  the  hand ;  you  place  the  wards  of  the  key  over  the  arteiy,  and 
compress  it  firmly  against  the  first  rib.  But  this  cannnot  fully  replace 
compression  by  the  finger  of  a  skilled  assistant,  for  with  the  instrument 
you  of  course  cannot  feel  if  the  artery  slides  away  from  the  pressure. 

fVom  its  position  the  bracfdal  artery  may  of  course  be  readily 
compressed ;  in  doing  this,  you  place  yourself  on  the  outer  side  of  tho 
arm,  take  the  arm  in  your  right  hand,  so  as  to  lay  the 'second,  third, 
and  fourth  fingers  along  the  inner  side  of  the  belly  of  the  biceps,  about 
the  middle  of  the  arm  or  a  little  above  it,  siuround  the  rest  of  the 
arm  with  the  thumb,  and  press  against  the  humerus  with  the  fingers ; 
the  only  difficulty  here  is.  to  avoid  simultaneous  compression  of  the 
median  nerve,  which  at  this  point  almost  covers  the  artery.     By  com- 
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pressing  the  brachial  artery,  wo  may  rcadUy  arrest  the  radial  pulse, 
aitd  we  may  employ  tliis  comprcssiou  with  great  advantage  if  we  de- 
sire to  ligato  either  the  radial  or  uluar  artery  on  aecouat  of  wuuuda, 
or  to  amputate  at  the  foreann  or  the  lower  part  of  the  ami. 

In  haemorrliagGs  from  the  arteries  of  the  lower  extperoities  we  com- 
presa  the /em^tral  artery  at  its  commenoemeut,  that  is,  immediately 
below  PouparCa  ligament  Here,  where  it  lies  just  in  the  midiUe  be- 
tween the  tulxrrrulura  pubis  and  anterior  inferior  crest  of  tlie  ileum, 
the  artery  should  be  pressed  against  the  horizontal  branch  uf  the  pubis. 
The  patient  should  be  rocambeDt ;  compression  should  be  made  with 
the  thumb,  and  is  easy,  because  at  this  point  the  artery  is  superficiaL 
Ab  far  down  as  the  lower  third  of  the  thigh,  the  fenionil  artery  may 
be  compressed  against  ttie  femiu*,  but  this  can  only  be  done  certainly 
by  the  finger  in  very  thin  persons ;  in  most  cases  wo  employ  for  this 
purpose  a  special  compress  called  a  tourniquet« 

By  a  tourniquet  wo  mean  an  apparatus  by  which  we  press  an 
elongstcd  oval  piece  of  wood  or  leather,  a  pad,  against  an  artery,  and 
ihift  agaioat  the  bone,  by  means  of  a  twisting,  screwing,  or  buckling 
meohauism.  Since  a  long  compression  of  the  brachial  9r  femoral  ar- 
teries is  very  fatiguing,  we  may  advantageously  call  it  to  aid  in  cora- 
prcflsing  these  arteries.  The  form  of  instrument  that  we  now  employ 
is  the  screw  tourniquet  oi  Jean  Louis  Petit.  The  pad,  which  is  mov- 
able on  a  band,  is  to  be  applied  exactly  over  the  point  corresponding 
to  ihc  artery,  and  opixjsite  the  screw,  under  which  a  few  fulds  of  linen 
are  to  be  placed,  to  prevent  too  great  pressure  on  the  skin,  llicn 
buckle  the  band  around  tho  extremity,  and  by  means  of  the  screw  and 
band  dniw  thn  pad  tighter  till  tho  subjacent  artery  eeasea  to  pulsate. 
In  an  amputation*wound,  if  we  do  not  at  once  see  the  mouth  of  the 
artery,  we  may  loosen  the  »crew  slightly  and  permit  a  little  blood  to 
escape  from  the  artery,  which  at  once  shows  its  ix)8ition ;  then  screw 
op  the  tourniquet  at  once,  and  ligate  the  artery.  This  is  the  great  ad- 
vantage of  the  screw.  When  the  apparatus  is  well  made  and  careful- 
ly applied,  it  is  of  excellent  service.  It  is  true,  the  band  around  the 
Umb  uzuiTuidably  compresses  the  veins,  especially  the  suhcoitaneous 
reins  ^  Devertbclees,  on  account  of  tho  pad,  it  actsehiellyou  the  artery. 
With  a  piooo  of  broad  bandage  and  a  round  block  of  wood,  or  a  roller 
of  bandage  and  a  short  stick,  you  may  readily  improvise  such  a  tour- 
niquet ;  still,  if  this  improvised  apparatuis  docs  not  secure  the  artery 
ri?iT  finidy  and  securely,  I  should  adWse  more  certain  modes  of  oom- 
prä^oo,  otf  which  I  shall  speak  immediately.  The  facthty  of  check- 
iillg  even  considerable  haemorrhages  by  means  of  the  tourniquet,  might 
delude  us  into  leaving  it  on  for  a  long  while,  until  the  bleeding 
flopped  of  itself,  and  we  should  thus  escape  the  truuble  of  ligatiog. 
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This  would  be  a  great  error.  If  the  tourniquet  remains  on  half  an 
hour,  tiie  extremity  below  it  grows  blue,  swells,  loses  sensation,  and 
circulation  in  the  part  may  be  entirely  arrested,  and  it  will  die ; 
through  your  whole  life  you  would  blame  yourself  for  such  an  error, 
which  might  greatly  endanger  the  life  of  your  patient. 

Hence,  application  of  the  tourniquet  is  only  admissible  as  a  pro- 
visional haemostatic.  It  is  almost  impracticable  to  compress  a  large 
artery  with  the  finger  till  the  hemorrhage  shall  be  certainly  arrested 
spontaneously.  StiD,  cases  may  arise  where  compression  with  the 
finger  is  the  only  certain  mode  of  arresting  bleeding  from  smaller  ar- 
teries, as  in  haemorrhages  from  the  rectum  or  deep  in  the  pharynx, 
when  other  means  have  failed;  hero,  compression  with  the  finger 
must  sometimes  be  continued  half  an  hour  to  an  hour,  or  longer,  for 
ligation  of  the  internal  iliac  in  the  former  case,  and  of  the  carotid  in 
the  latter,  are  as  dangerous  as  they  arc  imcertain  for  a  permanent  ar- 
rest of  the  bleeding. 

Quite  recently  the  genial  surgeon  and  obstetrician,  Simpson^  of  Ed- 
inburgh, whom  you  already  know  as  the  introducer  of  chloroform, 
has  recommended  a  method  which  I  cannot  reoognize  as  a  perfect  sub- 
stitute for  ligation,  but  which  is  in  many  cases  of  practical  use ;  this 
is  the  compression  of  the  bleeding  artery  by  a  needle — acupressure. 
Acupressure  may  be  made  in  various  ways.  For  instance,  in  an  am- 
putation-fiap,  you  introduce  a  long  insect,  or  sewing-needle,  nearly 
vertically  tlux>ugh  the  skin  and  soft  parts  to  within  one-quarter  or 
one-half  an  inch  of  the  artery;  turn  the  needle  horizontally,  bring  its 
point  close  over  or  under  the  artery,  and  at  about  the  same  distance 
from  the  artery  you  push  it  into  the  soft  parts,  and  pass  it  out  through 
the  skin  nearly  vertically,  so  that  the  artery  shall  be  compressed  be- 
tween the  needle  and  the  soft  parts,  or,  still  better,  against  a  bone. 
Should  this  compression  not  act  perfectly,  as  it  would  rarely  be  likely 
to  in  large  arteries,  if  the  first  needle  was  applied  above  the  artery, 
pass  a  second  one  below  it,  and  so  compress  the  artery  between  the 
two  needles,  or  else  press  the  artery  against  the  needle  by  means  of 
a  wire  loop.  In  amputations  I  prefer  acupressure  by  torsion ;  I  pass 
the  needle  transversely  through  the  artery,  which  is  drawn  forward, 
and  with  the  needle  make  a  half  or  whole  rotation  in  the  direction  of 
the  radius  of  the  surface  of  the  flap,  until  the  bleeding  is  arrested, 
and  then  insert  the  point  of  the  needle  into  the  soft  parts.  The 
needles  may  be  removed  after  forty-eight  hours,  without  renewal  of 
bleeding.  The  extensive  experience  of  English  Burgeons''in  the  suo 
cess  of  this  bold  operation  first  gave  me  courage  to  try  it,  and  I  must 
acknowledge  that  in  several  amputations,  even  of  the  thigh,  I  have 
seen  no  objection  to  it,    I  cannot  quite  believe  that  acupressure  will 


TREATMENT  OF  HEMORRHAGE— COMPRESSION. 


33 


aJtogcthcr  diaplnco  ligation,  as  Simpson  prophesind.  In  tliis  opera- 
lion,  U)  wLicIi  I  Imve  rcsortctl  in  most  of  my  amputations  for  scv- 
rrml  years,  1  employ  long  golden  needles  with  \siTge  heads,  l>c«mse 
other  uctds  rust  ciisily,  and  silver  is  too  soft,  and  platinum  too 
expensive. 

The  firm  union  of  the  lips  of  the  wound  by  means  of  tho  suture  is 
a  mode  of  compression,  not  universally  but  oocasioually  applicable; 
we  shall  soon  speak  of  the  suture  as  a  means  of  closing  wounds. 

Compression  as  a  permanent  h.Tmostatio,  as  it  is  employed  in  vc- 
cioits  Ißemarrhagt?,  bleeding  firom  numerous  small  arteries,  etc.,  espe- 
dally  in  so-oalled  parencbymutous  ht-emorrluLges,  must  be  made  with 
baodftges,  compresses,  and  charpie,  as  bandages  or  tamponades 

Stuffing  the  biccdiitg  wound  tightly  with  charpie,  or  applying  a 
bandage  tightly  around  a  limb,  would  be  as  injurious  for  pcrmaueut 
api>licatioiiS  as  a  tightly-applied  tourniquet. 

If  you  hare  a  luemorrhage  from  the  onn  or  leg,  that  you  wish  to 
«rest  by  compression^ — if,  for  instance,  large  quantities  of  blood  are 
being  poured  out  from  n  dilated  diseased  rein,  or  if  there  be  bleeding 
from  numerous  small  arteries — you  may  apply  a  bandage  finnly  from 
the  lower  to  the  upper  part  of  the  extremity,  having  previously  covered 
the  wound  with  a  compress  and  charpie,  and  after  applying  several 
thicknesses  of  linrii  alcmg  tlie  course  of  the  chief  artery  of  ibc  extremity. 
For  the  Utter  purpose  you  may  also  employ  the  graduated  compress, 
which  you  will  Icam  to  make  in  the  course  on  bandages.  To  this, 
wliicii  is  «iHpd  77ii?(/«i'a  dressing,  it  is  well  to  add  a  splint,  to  keep 
Ihe  citn:?inity  perfectly  quiet,  for  tlie  bleeding  is  readily  renewed  by 
rouscular  contmrtions.  These  graduated  compresses,  carefully  made, 
mre  particidarly  serviceable  on  the  battle-field,  in  pun-*hot  and  puno> 
ture<l  wounds ;  by  their  aid  we  may  arrest  ha'morrhage  from  the  radi- 
al, ulnar,  anterior  and  posterior  tibial,  and  even  from  the  brachial  and 
fisnoral  arteries.  In  the  former  or  smaller  arteries,  by  leaving  the  dress- 
ing on  six  or  eight  din's,  we  may  arrest  the  bleeding  permanently, 
bat  in  the  latter  it  only  acts  as  a  provisional  tuemostalio ;  it  must  be 
f^Uoved  by  ligation,  if  we  wish  to  be  at  all  sure  of  avoiding  a  recu> 
moc  of  the  bleeding.  We  may  also  employ  compression  in  bicmor- 
llMgea  from  the  tliorax,  as  in  case  of  parenchymatous  haemorrhage 
■ficr  remornl  of  a  diseased  breast;  here  we  may  dress  the  wound  with 
compresses  nml  charpie,  and  retain  them  in  position  by  bandages 
sioiuhI  the  thorax.  But,  for  such  a  bandage  to  be  ofBcacious,  it  must 
be  Tery  annoying  to  the  patient ;  on  the  whole,  it  is  better  to  ligate 
the  bleeding  arteriejij  even  if  there  should  be  many  of  them ;  by  bo 
doing,  both  you  autl  your  patients  will  be  better  oOj  for  you  uill  not 
be  worried  and  disturbed  by  the  secondary  hsemorrhagea  following 
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these  operations  as  a  result  of  hasty  ligation  and  insufficient  compres- 
sion. 

In  some  parts  of  the  body  you  cannot  employ  compresses,  as  in 
bleeding  from  the  rectum,  vagina,  or  posterior  nares.  Here  the  tom- 
pon  (from  tampon,  plug)  is  serviceable.  There  are  many  rarieties  of 
tampons,  especially  for  haemorrhage  from  the  vagina  or  rectum.  One 
of  the  simplest  is  as  follows :  Take  a  fouiMMmered  piece  of  linen, 
about  a  foot  square ;  placing  the  middle  of  this  over  two,  three,  or  five 
fingers  of  your  right  hand,  pass  it  into  tiie  vagina  or  rectum,  and  fill 
tlie  space  left  by  the  removal  of  your  hand  with  as  much  charpie  as 
you  can  get  in,  so  that  the  vagina  or  rectum  will  be  fully  distended 
from  within,  and  thus  streng  pressure  be  made  on  its  walls ;  when  the 
hemorrhage  is  arrested,  leave  the  tampon  in  till  the  next  day,  or  longer 
if  necessary,  then  remove  it  by  gentle  traction  on  the  linen,  which 
serves  as  a  sac  for  the  charpie.  Tou  may  also  make  a  ball  of  charpie  or 
linen  by  wrapping  a  string  around  it,  and  leave  a  long  string  hanging 
out  by  which  to  remove  it  j  as  such  a  tampon  may  be  either  too  large 
or  too  small,  I  prefer  the  first  metliod,  in  which  we  may  fill  the  linen 
sac  to  the  extent  we  desire. 

In  profuse  bleeding  from  the  nose,  which  mostly  comes  from  the 
posterior  part  of  the  inferior  meatus,  and  not  unfrequently  from  the 
posteriorly-situated  cavernous  tissue  of  the  lower  tiu*binated  bone, 
plugging  the  nose  from  the  front  proves  inefficacious  and  useless ;  the 
bleeding  continues,  and  the  blood  either  passes  into  the  pharynx  or 
flows  out  of  the  other  nostril,  as  the  patient  presses  the  velum  pen- 
dulum palati  against  the  wall  of  the  pharynx,  and  shuts  off  the  upper 
part  of  the  pharyngeal  cavity.  Hence,  we  must  be  prepared  to  plug 
the  posterior  nares ;  we  may  do  this  by  the  aid  of  Jielloc'a  sound.  This 
exceedingly  convenient  instrument  consists  of  a  canida  about  six  inches 
long  and  slightly  curved  at  one  end;  in  the  canula  is  a  steel  spring  of 
much  greater  length,  with  a  perforated  button-head  at  one  end.  You 
prepare  beforehand  a  thick  plug  large  enough  to  fill  the  posterior  nares, 
and  have  a  thread  attached  to  it.  (You  may  make  this  plug  by  lay- 
ing threads  of  charpie  side  by  side  and  tying  them  tightly  together  in 
the  middle  with  a  silk  thread.)  You  apply  tlüs  plug  by  passing  the 
instrument,  with  retracted  spring,  through  the  inferior  nasal  meatus, 
then  pushing  the  spring  forward  till  it  appears  below  the  velum  in  the 
mouth.  Pass  the  thread  attached  to  the  plug  through  the  eye  in  the 
head  of  the  spring,  tie  it  there,  and  draw  both  canula  and  spring  out 
of  the  nose ;  the  thread  attached  to  the  latter  and  the  plug  fast  to  this 
must  follow,  and  if  you  draw  tightly  on  the  thread  the  plug  is  pressed 
firmly  into  the  posterior  nares;  if  the  bleeding  be  now  arrested,  as  it  usu- 
ally is,  if  the  plug  (which  should  not  be  long  enough  for  its  end  to  reach 
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ihc  luynx)  was  not  too  small,  jou  cut  loose  the  thread,  leave  the  plug 
in  till  the  next  day,  then  withdraw  it  by  the  thread  left  hanfjing'  tcom 
iho  mouth ;  this  is  usually  easily  done,  as  the  pluj^  is  generally  covered 
witli  mucus  and  is  consccjucutly  smooth.  As  tlds  inslrumeut  is  not 
always  nt  baod^  we  may  use  an  elastic  catheter  or  a  thin  slip  of  wimle- 
bone  for  the  same  purpos«^,  introducinj;^  it  throuji^h  (he  nose,  seizing  it 
with  (he  finger  behind  llie  velum,  and  bringing  the  end  out  of  the 
mouth  to  tic  the  thread  to  it  But  the  employment  of  this  substitute 
require«  more  dcitcrily  than  is  nceeasary  for  JicSoc^s  sound. 

3.  *Styj}tics  are  remedies  which  act  partly  by  causing  contraction 
of  ÜIC  tissue,  partly  by  inducing  nijüd  and  firm  coagulation.  The  num- 
ber of  remedies  reoommonded  is  immense;  we  shall  only  mention  those 
that  have  a  proved  reputation  under  certain  circumstances. 

0:ild  not  only  irri(ate8  tlie  arteries  and  veins  to  contract,  but  also 
makes  the  other  soft  parts  contract  and  thus  compress  the  vessels ;  the 
current  of  blood  is  gradually  more  obsUiicted,  and  may  even  stagnate 
entirely,  when  the  part  is  completely  frtwen.  It  seems  (o  me,  however, 
thot  the  recommendation  of  cold  as  a  hfemostutic  is  often  carried  too 
far;  I  advise  you  not  to  rely  on  it  loo  much.  Cold  njay  be  employed 
as  follows :  first,  we  may  squirt  ice-water  against  the  bleeding  wound, 
or  into  the  vagina,  rectum,  into  the  bladder  ttirough  a  catheter,  into 

f  Ihf  nose  or  moiitli — here  the  mechanical  irritation  of  a  strong  Btream 
of  water  is  added  to  that  of  ttie  cold ;  or  you  may  lay  pieces  of  ice  on 
Ifac  wound,  or  introduce  them  into  the  cavities,  or  have  them  swallowed 

■  in  gsstric  or  pulmonaiy  ha?niorrhagc;  or,  lastly,  you  may  fdl  u  bladder 

[with  ice  and  apply  to  the  wound,  io  be  left  on  for  hours  or  days. 

The  absolute  guttt  to  lie  observed  in  all  haemorrhages  and  the  dim* 
inution  in  size  of  the  arteries  na  a  result  of  the  bleeding  that  has 
iilrrAdr  ocrnrred,  may  often  have  more  effect  in  arresting  the  bieraur- 
ituigc  than  ice  has,  while  it  receives  all  the  cre<lit,  I  mil  not  dissuade 
you  from  (utng  cold  in  moderate  parenchymatous  haemorrhages,  but 
do  not  expect  too  mticb  Crom  it  in  bleeding  firom  large  arteries,  and 

^do  not  waste  too  much  time  over  it,  for  time  is  blood — blood  is  life. 

The  same  is  true  of  the  cumniou  lutml  remedies,  vinegar,  solution 
of  slum,  etc,  which  also  contract  the  tisues  and  thus  compress  the 
vessels;  they  are  very  good  for  arresting  capillary  hffimorrhagcs  from 

'ilbe  nt^so,  but  you  miiiit  not  ex^ieet  any  thing  wonderful  from  tliem. 
The  hot  irotu,  femim  candcns  cnustieum  aotnale,  acts  by  charring 
the  tmtU  of  the  vessels  and  the  blood,  and  the  escape  of  the  blood  is 
omr^ti'd  by  the  resulting  firm  slough.     Vou  only  need  to  hold  a  rod  of 

f  Jron  with  a  wooden  hawdlu  at  one  end,  and  at  the  other  a  small  iron 

1  heated  to  a  whitr-  heat,  close  to  the  bleeding  spot,  to  form  a  black 

si  instantly ;  indeed,  tlie  tissue  occaaionully  blazes  up  even  from  Ute 
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radiated  heat.  A  red-hot  iron  pressed  on  the  bleeding  spot  has  the 
same  effect,  but  is  apt  to  cling  to  the  resulting  eschar  and  pull  it  off 
again.  This  iron  rod  (cautery  iron)  is  usually  heated  to  the  prop^ 
degree  in  a  furnace  with  bellows.  Under  some  circumstances  the  hot 
iron  may  be  very  convenient  for  arresting  hjcmorrhage ;  formerly,  be- 
fore ligation  was  known,  it  was  the  most  celebrated  styptic.  The 
Arabian  surgeons  usually  heated  their  amputating  knives  red  hot,  a 
proceeding  that  even  FabHcius  HUdanus  extolled,  although  he  pre* 
ferred  burning  the  bleeding  arteries  separately  with  fine-pointed  cau- 
teries, in  which  he  must  have  had  an  enviable  expertness. 

Quite  recently  a  similar  method  has  been  invented,  namely,  the 
use  of  platinum  heated  by  the  galvanic  battery.  This  is  the  so-called 
galvano-caustic  introduced  into  Germany  by  Middledorpfy  which  may 
sometimes  be  employed  with  advantage.  As  you  may  readily  undei^ 
stand,  in  practice  we  have  not  always  at  hand  an  iron  properly  shaped 
for  arresting  haemorrhage,  such  as  you  see  in  the  surgical  clinics. 
Diefenbachf  the  most  talented  German  operator  of  this  centurj*,  who 
was  at  the  same  time  a  most  original  man,  once,  lacking  other  means, 
being  alone  in  a  poor  dwelling,  arrested  a  htemorrhage  following  the 
extirpation  of  a  tumor  firom  the  back,  by  means  of  the  tongs  which  he 
heated  in  the  stove.  A  knitting-needle,  stuck  in  a  piece  of  wood  or  a 
cork,  and  heated  at  the  lamp,  may  answer  the  purpose  of  the  hot  iron. 

A  remedy  which  not  only  equals,  but  occasionally  surpasses,  the 
hot  iron  in  its  effects,  is  liquor  ferri  aeequichlorati ;  this  forms  with 
the  blood  such  a  leathery,  adherent  ooagulura,  that  it  acts  excellently 
as  a  styptic.  To  apply  it,  you  press  a  piece  of  cbarpie,  moistened  with 
it,  firmly  against  the  wound ;  after  having  washed  off  the  blood  with  a 
sponge,  hold  it  there  from  two  to  five  miuutefi ;  you  will  thus  be  able 
to  arrest  quite  &ee  arterial  hccmorrhagc.  If  tlie  first  application  docs 
not  succeed,  try  it  a  second  or  third  time ;  this  remedy  will  rarely  fail 
you ;  but  it  makes  a  slough,  behind  which  there  is  often  sanious  sup- 
puration mixed  with  gas-bubbles ;  hence  we  should  not  employ  this 
styptic  needlessly. 

The  application  ofpwik  and  blotting-pajwr  to  bleeding  wounds  is 
an  old  popular  remedy ;  the  punk  sticks  fast  to  the  blood  and  the  wound, 
if  the  bleeding  be  not  excessive ;  in  haemorrhages  at  all  free  it  is  useless 
without  simultaneous  compression  ;  occasionally  it  is  veiy  efficacious, 
and  is  highly  praised  by  some  surgeons.  Dry  charpie  pressed  firmly 
on  the  wound  has  the  same  effect,  according  to  my  experience. 

Other  hfcmostatics  are  oil  of  turpentine  and  agwt  JBindli,  in 
which  the  creosote  is  chiefly  efficacious ;  concerning  the  former  alone 
have  I  any  experience,  and  I  recommend  it  strongly ;  when  I  studied 
in  Göttingen,  it  was  also  specially  recommended  by  my  preceptor, 
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kuifc,  forceps,  scissors,  a  fino  canuln^  and  a  4r-^  oz.  glass  syringe  to 
6t  it.  Wc  open  the  vein  of  a  healtliy,  strong-  young  man,  iq  the  maii' 
ner  hercnflcr  to  be  described,  and  receive  first  about  four  ounces  of 
the  blood  lu  a  ratlicr  high  bowl,  standing  in  a  basin  full  of  blood--wann 
water;  thö  blood,  fiowing  into  the  bowi,  is  beaten  with  a  twirling 
stick,  tiU  the  fihrino  is  separated.  "While  tins  is  bein;j  done,  the  most 
perceptible  suU'uUmcous  vein  at  the  bend  of  the  elbow  of  the  patient 
is  to  be  exposed  by  on  incision  tlirough  the  skin ;  then  two  silk  tlireads 
are  to  be  passed  under  it,  the  lower  one  is  drawn  on  without 
closing'  it,  BO  that  no  blcod  may  e»cupe  by  the  subsequent  tine  oblique 
incision  mode  in  the  vein  by  the  scissors.  TIic  canula  is  passed  up 
into  the  now  gaping  opening  in  the  vein,  and  the  upper  tJiread  is 
crouod  over  it  without  being  tied ;  some  blood  should  escape  tbrougli 
the  canula,  so  as  to  fill  it  and  drive  out  the  air.  Meanwhile,  the  as- 
nstant  has  completed  the  venesection  and  filtered  the  whipped  blood 
throagh  a  fine  cloth ;  then  the  pre  Wously- warmed  syringe  is  to  be 
filled  with  the  blood  inverted  and  the  air  forced  out,  placed  firmly  in  the 
ciunila,  uid  the  blood  injected  very  slowly.  Experience  has  taught 
that  it  is  not  advisable  to  inject  more  than  four  to  eight  ounces  of 
blood,  and  that  this  is  enough  to  recall  life,  ^yc  sltould  never  empty 
the  syringe  entirely,  and  cease  at  once  if  tlie  patient  has  dyspnoea. 
When  the  injection  is  completed,  we  remove  tlio  ligatures  and  canula, 
ami  treat  the  wound  as  after  venesection.  There  has  been  much  dis- 
pute, as  to  whether  or  not  it  is  necessary  to  remove  the  fibrine  from 
Üie  MfKKl  to  be  injected.  Pctnum's  experiments  have  clearly  proved  that 
fibrine  is  not  necessary  in  resuscitation  by  transfusion,  and  that,  even 
with  the  greatest  care,  it  may  aot  injuriously  by  clotting.  The  active 
«letnent  io  this  operation  appears  to  be  tlie  introduction  of  blood-cor- 
pnsdes  as  bearers  of  oxygen.  Possibly,  transfusion  has  a  stlU  wider 
future;  at  all  events,  it  might  be  worth  while  to  try  it  in  excessive 
anasmJa,  resulting  from  other,  sometimes  unknown,  causes,  even  al- 
tltough,  according  to  Panutn^s  excellent  observations,  tlie  blood  itself 
does  not  nourish,  but  Is  only  the  bearer  and  forwarder  of  nourish- 
tataL  The  experiments  made  by  Katdür/er^  during  the  last  Italian 
War,  on  the  wounded  who  had  become  nniemic  from  profuse  suppura- 
tioo,  had  no  brilliant  results,  it  is  true,  but  further  triids  should  be 
made  of  this  operation,  which  witli  proper  care  is  not  dangerous. 

T  r^anunt  here  enter  on  the  treatment  of  the  later  results  of  con- 
aiderable  luemotrhages ;  it  ^rill  be  evident  to  you  that,  in  general,  the 
dironic  effects,  the  deficient  formation  of  new  blood,  must  bo  com* 
bated  by  strengthening  and  nourishing  diet  and  medicines. 
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LECTURE   IV. 

Gaping  of  the  WouDd. — Union  by  Plaster. — Sutnra ;  Interrupted  Sntnre ;  Twisted  So- 
ture. — Extomal  Changes  perceptible  in  the  United  Wound. — ^Ilealing  hj  Vint  In- 
tention. 

After  cntirely^  arresting  the  lixmorrhagc  from  a  wound,  cleaning 
its  suriace  ■with  cold  water,  and  satisfying  yourself  of  its  depth,  and 
of  the  character  of  the  parts  divided,  in  doing  which  you  must  notice 
whether  a  joint,  or  one  of  the  cavities  of  the  body,  has  been  opened, 
a  large  nerve  divided,  or  a  bone  exposed  or  injured,  etc.,  you  will 
turn  your  attention  to  the  third  symptom  in  the  fresh  wound,  that  is, 
its  gaping.  On  division,  skin,  fascia,  and  nerves,  will  separate,  partly 
fi*om  their  own  elasticity,  partly  because  they  are  attached  to  the  mus- 
cles, which,  from  their  contractility,  shrink  together  immediately 
after  being  divided,  and  whose  cut  surfaces,  consequently,  especially 
in  transverse  wounds,  are  more  or  less  separated. 

At  first  we  shall  consider  only  those  incised  wounds  where  there  has 
been  no  loss  of  substance,  but  only  a  simple  division  of  the  soft  parts. 
For  such  a  wound  to  heal  quickly,  it  is  desirable  that  the  two  edges 
should  be  brought  exactly  together,  as  they  were  before  the  injury ; 
to  accomplish  this,  we  make  use  of  strips  of  adhesive  plaster  or  of 
Butures. 

In  wounds  where  the  cutis  is  scarcely  divided,  as  so  often  happens 
in  the  common  incised  wounds  of  the  fingers,  we  may  use  isinglass- 
plaster  with  advantage.  It  consists  of  a  solution  of  ichthyocolla  in 
water,  mixed  with  a  little  spirits  of  wine,  painted  over  a  tliin,  firm 
silk  stuff  or  paper;  tlie  back  is  often  painted  with  tincttue  of  benzoin, 
which  gives  the  plaster  a  pleasant  odor.  As  the  plaster  readily  loos- 
ens under  moist  compresses,  it  is  ofLcn  advisable  to  paint  it  with  col- 
lodion, after  it  has  dried. 

Collodion  is  a  solution  of  gun-cotton  in  a  mixture  of  ether  and 
alcohol.  If  this  fluid  be  painted  over  tlie  plaster  and  the  skin  immedi> 
ately  adjacent,  the  ether  quickly  evaporates,  and  a  fine  membrane  in- 
soluble in  water  remains,  often  puckering  up  the  skin.  A  further 
therapeutic  use  may  be  made  of  this  contractile  action  of  collodion, 
by  painting  it  on  the  inflamed  skin,  either  directly,  or,  still  better,  after 
covering  the  part  with  a  tliin,  coarse-meshed  cotton-cloth  (gauze); 
this  causes  moderate,  even  pressure.  When  you  use  collodion  to 
fasten  the  plaster,  avoid  applying  it  directly  to  the  wound ;  this  not 
only  causes  unnecessary  pain,  but  may  also  induce  inflammation  and 
suppuration  of  the  wound,  which  should  be  particularly  avoided. 
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If  tlio  cutis  bo  divided,  and  Uio  plnstcr  must  rcsiÄt  any  considera- 
ble tension  io  keeping  the  edges  of  the  wound  together,  icbthyocoUa- 
ploster  prorcs  insuiBcient,  and  ad/usive  plaster  must  be  employed. 
Of  tJiis  wo  bave  two  VHrieties,  besides  innumerable  modifications,  from 
attempts  to  make  it  cheaper  and  better.  Emplas train  adhaisivum, 
empliistrum  diachylon  compositum,  our  comuioa  adiicsive  plaster,  con- 
BiBts  of  olive-oil,  lilhai^,  resin,  and  turpentine.  AVTiUe  it  is  fluid 
&om  heat  it  is  paiatcd  on  linen,  and  it  is  generally  used  in  strips,  which 
are  laid  over  the  wound,  and  lioUl  its  edges  together.  When  fresh, 
this  plaster  adheres  escelleutly,  but  loosens  after  a  time,  if  moist  com- 
presses be  applied  over  it.  Very  sensitive  skins  arc  irritated  by  tliis 
pUatcr  if  it  is  frequently  applied ;  then  we  maj-  resort  to  the  other  adho- 
HJve  plaster,  the  cmplastrutn  (Krusitm  (emplnstrum  adhicsimm  album), 
which  is  prepared  from  oUve^il,  litharge,  and  white  lead,  with  hot 
water.  This  plaster  adheres  less  firmly,  but  has  the  advantage  of 
smearing  the  lips  of  tlie  wound  less  than  the  yellow  plaster.  A  mix- 
ture of  equal  parts  of  the  two  plasters  lessens  the  objectiona  and  com- 
bines the  advantages. 

In  large  wounds  we  now  avoid  the  use  of  adhesive  plaster  more 
than  formerly,  and  in  its  place  employ  the  suture  more  commonly. 
When  we  wish  to  imitc  wounds  by  the  suture,  wc  generally  choose 
between  two  ^'arictie8,  the  interrupted  (suttmi  nodosa)  und  the  twisted 
suture  (sutura  circunivoluta).  There  is  some  truth  in  the  assertion 
that,  by  the  introduction  of  a  foreign  body,  such  as  a  thread  or  needle, 
we  maintain  constant  irritation  in  the  edgt's  of  the  wound,  but  this 
caimot  ctjual  the  great  advantage  nbtaine<l  by  the  certainty*  of  ad- 
justment of  the  edges  of  the  wound  by  means  of  sutures.  Hence, 
except  adhesive  plaster,  almost  all  substitutes  for  the  suture,  in  which 
ancient  and  modern  surgery  has  exhausted  itself,  after  being  fnahion- 
able  for  a  time,  have  been  thrown  aside.  The  suture  has  not  yet 
been  dropped,  and  probably  never  will  be,  any  more  than  ligation. 

There  arc  certain  parts  of  the  body,  as  the  scalp,  hands,  ami  feet, 
where  wo  try  to  avoid  sutures,  because  there  certain  intlnnmiatory 
processes,  which  have  often  been  ascribed  to  the  suture,  readily  assumo 
a  dangerous  character;  but  I  think  there  is  a  good  deal  of  prejudloo 
in  this.  Wounds  of  the  hi?ad  are  especially  prone  to  cäusc  inflamm^ 
tions  of  the  skin  and  subcutaneous  tissue ;  extensive  statistics  have 
noTcr  shown  whether  this  tendency  is  particularly  increased  by  the 
irritation  from  sutures.  There  are  many  articles  of  fatlh  l;aaded 
dowu  from  preceptor  to  pupil,  from  one  text-book  to  another ;  many 
of  them  arc  a  sort  of  Hippocratic  traditions,  full  of  practieiJ  tnitb  ;  to 
these  I  pay  full  respect ;  others  are  based  on  accidental  observations 
and  consequent  judgments  ;  among  the  latter,  I  class  the  objection  to 
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sutures  in  scalp-wounds.  Reviewing  my  own  experience,  I  remember 
more  cases  of  inflammation  following*  wounds  where  no  sutures  were 
introduced  tlian  where  they  were.  It  is  very  important,  however,  at 
once  to  recognize  inflammations  beginning  in  the  head,  and  to  remove 
the  sutures.  The  amount  of  gaping  and  the  forms  of  the  wound  (e.  g., 
a  flax>-wound  or  not)  at  once  show  the  necessity  for  sutures.  One 
would  never  take  any  unnecessary  trouble  in  introducing  sutures,  un- 
less lu-gcd  by  excess  of  surgical  zeal ;  but  where,  for  the  reasons  above 
given,  adhesive  plaster  will  not  answer,  we  should  employ  sutures. 

For  the  interrupted  suture  we  use  surgical  needles  and  silk  thread 
or  wire.  Surgical  needles  differ  from  ordinary  ones,  in  having  a  lanoe- 
shaped,  ground  point,  which  pierces  the  skin  more  readily  than  the 
round  point  of  a  sewing^needle ;  they  are  also  of  somewhat  softer 
steel  than  English  sewing-needles,  so  that  they  do  not  spring  so 
much.  Their  thickness  and  length  vary  greatly,  according  as  we 
wisli  to  apply  a  strong  tliread  deeply  where  the  edges  of  the  wound 
are  tense,  or  only  to  use  a  fine  thread  to  bring  the  edges  together  ex- 
actly. All  needles  should,  however,  have  a  good-sized  eye,  so  that  we 
may  not,  like  a  tailor,  lose  time  in  threading  them,  but  do  so  readily 
and  quickly.  The  needle  may  be  either  straight  or  curved.  The 
curve  should  vary  with  the  locality  where  we  wish  to  sew ;  for  in- 
stance, very  fine,  strongly-curved  needles  are  required  for  sewing  about 
the  inner  canthus  of  the  eye;  large,  strongly-curved  needles  are 
needed  for  sewing  up  a  perinaeum,  ruptured  during  labor,  etc.  The 
curvature  may  either  be  iu  the  whole  needle  or  only  at  the  pointed 
end ;  for  instance,  for  certain  operations,  it  is  shaped  like  a  fish-hook ; 
the  variety  is  very  great  For  sewing  such  wounds  as  usually  present 
themselves  in  practice,  you  need  only  a  few  fine  and  coarse  straight 
and  variously-curved  needles. 

The  thread  is  usually  of  silk,  whose  coarseness  corresponds  to  the 
size  of  the  needle.  Formerly  I  always  sewed  with  the  red  Grcrmaa 
silk,  which  has  long  been  used  for  this  purpose ;  but  in  England  I 
found  a  sort  of  undyed,  strongly-twisted  silk,  which,  even  when  very 
fine,  is  so  strong  that,  with  thread  as  fine  as  a  hair,  we  may  sew  up 
wounds  and  draw  them  together.  Moreover,  this  silk  imbibes  so  little 
moisture  that  it  may  lie  for  days  in  the  wound  without  swelling  or  ir- 
ritating. Now  I  use  only  this  so-called  Chinese  silk.  Another  mate- 
rial for  sutures  has  been  lately  used  in  England  and  America,  viz., 
silver  or  iron  wire.  Itmust  be  very  fine  and  soft ;  the  iron  wire  for  this 
purpose  is  well  annealed.  The  trial  of  this  material  was  first  induced 
by  the  long-known  fact  that,  when  metals  were  introduced  under  the 
skin  or  anywhere  in  the  body,  they  usually  excited  no  suppuration, 
but  the  parts  often  healed  over  them.    Hence,  it  was  Üiought  that 
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tlie  inflammations  often  occurring  at  the  fMjints  of  suiuro  ratglit  I« 
avuided  hy  uaiug  metal  instead  of  the  aoimal  subetanco  sUk.  In 
truth,  it  cannot  be  denied  thut  this  Buppuration  is  less  apt  to  occur 
from  metal  than  from  silk  thread,  still  experiments  of  jSinion  have 
ahovn  that  the  suppuration  from  sutures  depends  greatly  on  the  thick- 
ness of  the  thread.  From  my  own  cxpericnoe  I  can  af&nn  that  fine 
silk  threads  cause  as  little  suppuration  along  the  course  of  the  suture, 
wad  tnay  He&l  in,  just  as  well  as  metal  ones. 

We  oome  now  to  the  aj^iiication  of  the  intern/ptcd  »uture.  You 
do  it  OS  follows  :  with  a  toothed  forceps  you  tirst  seize  one  lip  of  tho 
wound ;  pass  the  needle  through  the  skin,  about  two  Uucs  (rom  the 
edge,  as  deep  as  the  subcutaneous  tissue,  and  bring  it  out  through  the 
wound ;  now  seize  the  other  lip  of  tho  wound  with  tho  forceps  and 
pierce  it  from  the  wound  up  towarrl  tho  skin,  exactly  opposite  the 
first  point  of  entrance,  then  draw  the  thread  through  and  cut  it  off, 
leaving  both  sides  long  enough  to  tie  readily  in  a  knot,  Xow  make 
s  simple,  or,  if  the  tension  of  the  horJera  of  the  wound  be  great,  a 
mrgcon^s  knot,  and  draw  it  tight,  seeing  that  Uie  edges  of  the  wound 
are  ia  exact  apposition;  then  make  a  second  knot,  and  cut  off  both 
threads,  close  to  the  knot,  so  that  no  long  ends  of  thread  may  get  in 
the  wound. 

Should  you  desire  to  use  wire,  you  thread  it  as  you  do  the  silk  on 
the  needle,  draw  a  short  portion  tlirough  the  eye  and  bend  it,  then 
make  the  suture  as  above  described.  Wlien  the  wire  is  \'ory  soft,  we 
can  tie  a  knot  with  it  nicely,  just  as  with  a  silk  thread;  still,  the 
«hole  of  this  manipulation  is  much  less  pleasant  with  wire  tlian  with 
silk  thread,  and  on  dosing  the  knot  the  border  of  tbe  skhi  is  readily 
displaced,  or  there  may  be  twists,  that  render  the  hold  1cm  socuro ; 
this  ts  especially  apt  to  hiippen  with  our  German  wire,  which  has  not 
yet  attained  the  softness  of  the  Hnglisli.  The  picasantest  wires  arc 
those  made  of  a  mixture  of  gold  and  silver  and  of  platinmn,  of  which 
very  6ne,  pliable,  and,  at  the  same  time,  firm  wire  may  be  made.  [Very 
nice  wire  is  made  of  lead,  and  it  is  supposed  by  some  to  bo  an  advan- 
tage that  this  will  break  if  the  parts  should  swell  excessively.]  Still, 
how  ridiculous  it  would  be  to  try  to  substitute  these  expensive  articles 
for  ordinary  silk,  by  which  millionK  of  wnunda  have  been  henlfd  excel- 
lently, and  will  bo  in  future  I  I  pass  over  the  many  ucwiy-reoom mend- 
ed modes  of  fastening  the  wire  by  knota  or  twisting;  they  show  that 
even  those  who  advocate  metallic  sutures  have  found  some  trouble  in 
fiutening  the  knot.  I  fu^t  make  a  simple  knot,  draw  it  together, 
moke  two  or  three  sliort  tmsts,  and  cut  off  the  ends  clusc  to  the 
twisted  parL  Wiro  cuts  tho  edges  of  the  wound,  just  as  silk  docs,  if 
it  be  very  line. 
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I  have  rarely  found  the  little  objections  to  silk  sutures  aufficientlj 
annoying  to  make  me  often  replace  them  by  metal  sutures.  I  only 
consider  the  latter  preferable  exceptionally ;  of  this  we  shall  speak 
more  in  individual  cases  in  the  clinic  Formerly  great  pains  were 
taken  to  replace  silk  by  other  substances,  such  as  fine  catgut,  horse- 
hair, etc.,  but  these  attempts  met  with  little  success;  hence,  for  the 
present,  wo  will  be  satisfied  with  silk. 

Straight  needles  may  be  best  introduced  with  the  fingers;  but 
curved  needles,  especially  when  they  arc  small  or  the  wound  deeply 
seated,  are  introduced  better  and  more  certainly  by  means  of  a  needle- 
holder.  Tliere  are  numbers  of  these ;  I  am  in  the  habit  of  using 
DieffenhacJCa.  It  consists  of  a  forceps  with  short,  thick  blades,  be- 
tween which  we  hold  the  needle  firmly  and  securely,  and  introduce  it 
through  the  skin  in  the  direction  of  its  curvature.  Tliis  perfectly  sim- 
ple instrument  sufiiccs  for  almost  all  cases,  and  in  good  hands  is  sur- 
passed by  no  instrument  for  security  in  holding  and  introducing  the 
needle.  Complicated  instruments  are  especially  suited  for  unskilful 
surgeons,  says  Dieffenhachy  in  llie  unparalleled  introduction  to  his  Ope- 
rative Surgery ;  not  the  instrument,  but  the  hand  of  the  surgeon,  should 
operate.  Practice  and  Iiabit  render  this  or  that  instrument  indispen- 
sable. Thus  some  find  it  complicated  and  inconvenient  to  seize  the 
lips  of  the  wound  with  forceps,  as  I  taught  you,  although  this  is  bet- 
ter than  holding  them  with  the  fingers ;  for  me,  the  latter  would  bo 
very  inconvenient.  In  this  matter  any  one  may  do  as  his  habits  and 
inclination  lead  him.  When  I  have  to  sew  some  deep  part — as  the 
velum,  rectum,  or  vagina — I  always  use  needles  with  handles. 

Of  course  the  number  of  sutures  to  be  applied  depends  on  the 
length  of  the  wound ;  generally  sutures  half-an-inch  apart  suffice,  but 
where  perfect  apposition  and  small  cicatrices  are  very  desirable,  as  in 
wounds  of  the  face,  they  must  be  closer,  and  should  alternate  between 
coarse  ones  at  a  distance  from  the  edge  of  the  wound,  and  fine  ones 
enclosing  but  a  small  portion  of  the  edge. 

Tlie  second  variety  of  suture,  twisted  or  harelip  suture^  is  made  by 
passing  a  long  pin  with  a  lance-shaped  point  through  the  flaps  of  the 
wound,  and  passing  a  strong  cotton  or  silk  thread  around  it,  as  I  now 
show  you.  You  take  the  thread  in  both  hands,  lay  it  parallel  to  and 
immediately  over  the  pin,  that  is,  transversely  to  the  wound,  pass  it 
under  the  two  ends  of  the  pin  from  above,  and  draw  on  it,  so  as  to 
approximate  the  edges  of  the  wound  exactly  (this  is  the  so-called 
Nvütoxa^ ;  now  you  change  the  threads  to  the  other  hands,  and,  with 
the  right  thread  in  the  left  hand,  pass  around  the  left  end  of  the  pin 
fix)m  above  downward,  and,  with  the  left  thread  in  the  right  hand,  do 
tiic  same  for  the  right  end  of  the  pin ;  you  change  the  threads  again 
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and  mnke  four  to  six  Bimilarj  scw^allcd  figuro  of  eight  turns;  then  tie 
s  double  knot  and  cut  the  cuds  off  close;  tljen  cut  off  the  ends  of  the 
pin  to  a  proiKir  leujjtb,  so  that  they  may  not  press  on  the  skin,  but  not 
■osliortos  to  prevent  tlieir  being  readily  withdrawn  subsequently. 

There  are  a  great  number  of  other  sutures,  which  for  tlie  most 
port  are  only  of  historical  interest,  and  which  we  here  pass  orer; 
Bome  peculiar  forms  uf  suture  will  be  treated  in  spi'oinl  surgery,  under 
votmds  of  the  different  parts,  as  in  wounds  of  the  iutestlne. 

Wlierc  are  Üic  advantages  of  the  twisted  over  the  interrupted 
suture?  and  when  do  you  employ  it  ?  These  indications  may  be  re- 
duced t>  two  ihctors,  so  that  you  will  consider  the  internipted  suture 
as  the  simpler  and  more  comiuon.  The  twisted  suture  is  preferable^ 
1.  When  tlic  flops  of  llie  wound  are  very  tense ;  2.  Wlien  tbe  skin- 
flap«  to  be  united  are  very  thia  and  without  support — in  short,  where 
the  lips  of  the  wound  have  a  tendency  to  roll  in,  ITio  needle,  remain- 
ing in  jK»ition  in  both  cases,  renders  Üic  suture  more  secure  aod  firm ; 
the  needle  serves  as  a  sort  of  subcutaneous  splJnt  for  the  edges  of  the 
akin  ;  th^^y  are  supporUnl  by  it,  ond  are  also  lield  more  securely  by  the 
folds  of  thread  on  the  outside.  In  many  cases,  in  applying  sutures  in 
the  f»ce,  the  interrupted  and  twisted  sutures  are  apph'ed  alternately; 
the  latter  serve  as  supports  and  to  rc-sist  tension,  the  former  to  in- 
duce more  exact  union  of  the  edges  of  the  wound. 


Wben  the  bleeding  has  been  stopped  and  the  wound  imited,  all 
has  been  done  that  ia  at  first  necessary.  Now  let  us  observe  what 
takes  place  in  the  closed  wound. 

Immediately  after  being  united,  the  edges  of  the  wound  arc  gcner- 
■Uy  white,  from  the  pressure  exercise«!  by  the  sutures  ns  they  com- 
|piT!5B  the  capilkriRs;  rarely  the  borders  of  the  wound  are  dark  blue; 
this  always  indicates  great  impediment  to  the  return  of  blood  tlirougb 
the  vttixis^  due  to  a  loss  of  part  of  the  blood-vessels.  It  is  evident 
tliat  the  communication  between  arteries  and  veins  may  be  greatly 
disturVied  by  Ihe  divii^ion  of  a  large  number  of  capillaries,  so  that  at 
some  potut  in  the  bordur  of  the  wound  the  vis  a  tergo  of  the  venous 
stream  shall  be  iosuntcient.  On  the  whole,  this  dark-blue  color  of  the 
flaps  of  tlie  wound  is  rare ;  it  either  disappears  spontaneously  or  a 
•mall  portion  of  the  lip  of  the  wound  dies,  a  ^mptom  to  which  we 
shall  return  when  speaking  of  contused  wounds,  in  which  it  is  quito 
common. 

Even  after  a  few  hours  you  find  the  borders  of  the  wound  slightly 
swollen  and  occasionally  bright  red;  this  redness  and  swelling  uro 
oftea  abeent  (especially  where  the  epidermis  is  thick),  but  ocOABioually, 
aooording  to  the  extent  and  depth  of  the  wound  and  tension  of  the 
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skin,  it  spreads  from  two  or  tbree  lines,  or  to  as  many  inches,  around  the 
\round ;  the  usual  so-called  local  reaolion  about  tlie  wound  takes  place 
in  this  space.  The  wound  pains  slightly',  espeoiallj'  ou  beiu^  touched.* 
All  thia  may  be  best  seen  in  cliildreu  and  women  with  detioitc  skin. 
About  wounds  of  the  fiico,  especially  of  the  eyelids,  wo  often  notice 
cxtensire  cedema  in  twenty*four  hours ;  this  frequently  terrifies  the 
friends,  but  is  usually  free  from  danjrer. 

Here,  then,  you  have  the  cardinal  symplums  of  inilammatiun :  pain, 
redness,  swelling,  and  iucrcased  heat,  of  which  you  may  satisfy  your- 
self by  placinj^  your  fin^r  on  the  ports  about  the  wound,  then  on  a 
distaut  jKirt  of  the  body.  Tlje  process  gwng  on  at  the  wound  is  an 
inflaminution ;  we  call  it  traumcUic  inßammaiion  of  the  skin,  tliat  is, 
oauBed  by  an  injury. 

As  a  rule,  these  local  symptoms  have  reached  their  height  in 
twenty-four  hours;  if  by  that  time  they  have  not  exceeded  the  above 
bounds,  you  consider  the  process  as  taking  a  normal  course.  It  it  a 
mterhed peculiarity  of  traumatio  ii{ffamt)iation,t/tat,in  apurc/orm, 
U  i*  9tricäy  limited  to  tJte  borders  of  the  teoundy  ctnd  does  not  extend 
without  special  cause.  It  is  not  untisuid  for  these  symptoms  to  remun 
at  the  same  height  the  second  or  even  the  third  day ;  but  by  the  third 
or  fifth  day,  the  rednes-s,  swelling,  pain,  and  increased  teraperaturc, 
should  have  disappeared  mostly  or  entirely.  If  the  symptoms  still 
increase  the  second,  third,  and  fourth  days,  or  if  some  of  them,  as  se* 
rere  pain,  and  great  swelling,  recur  at  this  time,  or  if  they  remain  at 
the  same  point  to  the  fifth  or  sixth  day,  It  is  a  sign  that  the  course 
differs  in  some  way  from  the  normal  This  will  bo  especially  ovidcni 
from  the  general  condition  of  the  patient.  The  wliole  bo<Jy  reacts  to 
an  irritation  of  one  part  of  it,  not  in  a  perceptible  manner,  in  small 
woimds,  it  is  true.  We  sliall  refer  to  this  general  reaction  at  the  close 
of  this  chapter.  At  present,  we  shall  consider  exclusively  the  oondi- 
tion  of  the  wounded  part, 

Tlie  third  day,  often  Indeed  on  the  second,  you  may  carefully  re- 
move the  ]»in8  of  tl»e  twisted  suture,  provided  you  have  also  applied 
interrupted  sutures;  this  is  best  done  by  seizing  the  needle  with 
Di^enbac-Ks  nccdlc-holdcr,  and  rotating  it  gently,  while  fixing  tho 
twisted  threads  with*  one  finger.  The  threads  usually  remain  as  a 
sort  of  clamp  on  the  wound,  to  which  they  are  attached  by  dried 
blood  ;  tliey  suljsequently  loosen  spontaneously ;  by  forcibly  detach- 
ing the  thread,  you  would  unnecessarily  strain  the  wound,  and  po«.<u- 
bly  tear  apart  tho  freshly -united  edges.  If  at  thia  time  we  carefully 
feel  the  edges  of  the  wound — if  tho  o&demo  has  subsided — we  find  tliem 
rather  firmer  than  parta  around;  tlus  state  oißrm  infiltration  sooner 
or  later  disappears. 
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Wlien  you  have  applied  many  stittlics,  you  muy  rcinovo  some  of 
(bem,  tliat  liave  little  to  hulii,  on  the  tliinl  tlay ;  oiliers,  on  ilic  fourth 
and  fiftU.  At  the  tensely-strotchcd,  ports  of  ii\c  skin  it  is  well  to  leave 
a  few  threarls  for  eight  days  or  more,  or  even  leave  thein  till  tliey  cut 
through  the  Baps  of  the  ivound,  provided  it  can  do  any  good  to  bold 
together  the  edges  of  tlie  wound,  which  nmy  be  gaping  opcii.  Should 
tho  infhuiiraation  quickly  exceed  the  normal  amount,  we  must  rcmovo 
the  sutures  earlier,  so  that  thoy  may  not  increase  the  irritation ;  not 
wtfreqtiently  blood,  t!mt  is  decomposing  or  mixed  with  piia,  at  the 
bottom  of  thi3  wound,  is  the  cause  of  tlxe  unusual  irritutiuu. 

In  removing  the  interrupted  suture,  you  should  take  the  following 
precautions :  cut  the  thread  on  one  side  of  the  knot^  where  you  can 
inoflt  readily  introduce  the  thin  blade  of  the  scissors  without  strctuhing 
tlie  wound  ;  then  seize  the  thread  at  the  knot  with  a  dissecting  for- 
crpe,  and  draw  it  out  toward  the  side  where  it  was  divided,  so  as  not 
lo  separate  the  edges  of  the  wound  by  the  traction. 

Should  you  think  that,  after  removing  the  suture,  the  uniun  of  the 
mnind  i»  still  loo  lyeak  lo  prevent  its  gaping,  3'ou  may,  by  appljHng 
sUips  of  ichthyocoUa-plaster  transversely  over  the  wound,  between  the 
points  where  the  sutures  were,  and  faslciung  the  ends  (nut  the  part 
urcr  the  wound)  with  cullodion,  give  support  enough  to  prevent  ten- 
sioQ  of  the  flaps  of  the  wound,  such  as  unavoidably  occurs  in  changea 

sprewion  in  the  face« 
I  from  six  to  eight  Jays,  most  simple  Incised  wounds  have  adhered 
finnly  t'iKTUgh  lo  require  no  further  supjxirtj  Indeed,  in  m.iuy  cases, 
this  is  the  case  by  the  second  or  fourth  day.  If,  in  the  course  of  the 
louowing  days,  the  dry  blood  about  tho  wound  be  carefully  washed 
off,  the  young  <>Jcatrix  appears  aa  a  fine  red  strijie,  a  scarcely  visible 
fine  line.     Tliis  process  of  healing  »8  called  /i&iUn(/  byjhst  interUion, 

Ii»  the  eoursc  of  tho  subfiequent  month.s,  the  cicatrix  loses  its  red- 
aeofl  and  hardoess,  and  finally  becomes  perceptibly  whiter  than,  and  as 
Koftaii,  the  skin ;  so  that  for  years  it  nmy  be  rccognixed  as  a  £nc  white 
line.  It  often  disappears  almost  entirely  after  some  }'ear8.  Some  of 
you,  who  left  the  university  with  many  still  visible  cicatrices  on  the 
fiwv,  may  hope  that  they  will  be  scarrt'ly  visible  in  aix  or  eight  yean, 
wfaeo  the  Philistine  visiage  will  become  you  less  than  it  docs  the  atu- 
Jeot.     Tempora  mutantur  ct  n(»  mutamur  in  illis. 
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LECTURE    V. 

The  more  Minute  Cli&n^eB  in  nealiog  by  tho  FInt  Intention. — Dilatation  of  Vessels  in 
the  Vicinity  of  the  Wound, — Fluxion. — Different  Views  regarding  the  Causes  of 
Fluxion, 

Gentlemen  :  You  are  now  acquainted  with  the  changes,  visible  to 
the  naked  ej-e,  that  take  phice  in  the  wound  while  it  is  healing ;  let 
us  now  try  to  see  what  occurs  in  the  tissues  from  the  time  of  wound- 
ing till  the  formation  of  the  cicatrix.  For  a  long  time,  attempts  have 
been  made  to  study  and  know  these  changes  more  thoroughly,  by 
making  wounds  in  animals,  and  examining  them  at  the  different 
stages ;  but  it  is  only  the  most  exact  microscopic  examination  of  the 
tissue,  and  the  direct  ol^ervation  of  the  changes  after  wounding,  that 
have  enabled  us  to  give  a  description  of  the  process  of  healing.  I 
shall  attempt  to  give  you  a  brief  resumi  of  the  restilt  of  these  investi- 
gations, which,  until  recently,  I  have  made  my  special  study. 

The  changes  ufter  injury  of  the  different  tissues  are  particularly 
seen  in  the  vessels,  in  the  injured  tissue  itself,  and  in  its  nerves.  The 
influence  of  the  latter  on  the  process  is,  however,  so  obscure,  that  we 
shall  not  consider  it.  We  shall  at  once  dismiss  as  unanswerable  the 
question,  whether  the  finest  nutrient  (vasomotor)  nerves,  which  lose 
themselves  in  the  different  tissues  (for  the  question  can  only  arise  oon- 
ceming  these),  have  any  direct  influence  on  the  changes  occurring  in 
the  tissues,  and  in  the  vessels  themselves ;  and  the  rather  so,. as  the 
ends  of  tlie  nen'es  have  only  been  certainly  recognized  in  a  few  parts 
of  the  body,  while  for  other  parts  it  is  entirely  unknown  how  the  nit- 
trient  nerves  act,  and  what  relation  they  have  to  the  capillary  vessels. 
You  will  have  already  had  your  attention  called  to  tlie  imaginable  pos* 
sibilitics  and  probabilities  on  this  point,  in  tlie  lectures  on  physiology 
and  general  pathology.  Hence,  if  we  say  but  little  about  the  nerves 
in  what  follows,  it  is  because  we  know  little  of  their  action  in  this 
special  process,  not  because  we  wish  to  deny  their  influence. 

Let  us  first  consider  the  simplest  tissue ;  let  us  suppose  a  vertical 
section,  through  the  connective  tissue,  with  a  closed  capillaiy  system 
at  the  surface  of  the  skin,  magnified  300—100  times.  Here  you  have 
a  diagram  of  such  a  system, 

Ijct  there  be  an  incision  down  through  the  tissue ;  the  capillaries 
bleed,  the  bleeding  soon  ceases,  the  woimd  is  accurately  luiited.  Now 
what  takes  place  ? 

The  blood  copulates  in  the  capillaries  as  far  as  the  next  l3ranches 
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to  the  next  points  of  intersection  of  the  cupillarv  iiet^worlc     Some  co- 
agulated bloud  usually  remains  al&o  between  the  flaps  of  the  woundj 

Flo.  1. 
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iro  have  omitted  tliis  in  Fig.  2,  so  as  to  liave  Uic  siiuplcat  possible  rep- 
reae&tatlon  of  the  changes.  Of  the  ehannels  fw  the  clrculatiuu  in  our 
tUikj^tn^  gome  have  bct-oincimpussfible;  tlic  bfood  must  acoommodute 
itself  to  the  existing  bj-patlis — of  course  this  takes  place  unrlcr  a 
hrniTier  arterial  pressure  than  previously ;  this  pressure  is  greater  the 
greater  the  olKtruciiun  to  the  circulation^  and  the  leas  numt^rous  the 
bjr-pAths  (of  the  so-called  collateral  circulation).  The  result  of  thia 
ÜKreased  pressure  is  the  distention  of  tlic  %'e^.<vls  (which,  however,  ia 
omaHynnieh  greater  than  could  be  represented  in  the  diagram),  hcuoo 
the  redness  about  the  wound,  and  to  some  extent  also  the  sivcUing, 
But  the  Litter  also  has  another  cause:  the  more  the  capillary  walls 
*re  distt'udod,  the  thinner  they  beeome ;  if  under  the  ordlnarj-  preaa- 
are,  with  normal  thickness  of  their  walls,  they  permit  blood  plasma 
to  poas  to  nourish  the  tissues,  now  under  inureased  prossure,  more 
plasma  than  normal  will  pass  through  the  walls,  which  satumtea 


JO  SIMPLK  INCISED  WOUNDS  OF  TUB  SOFT  PARTS. 

Fio.  1 


'^<^ 


s<l^ 


PbiCnD  or  iDeWoB.— CIpfBiriM  doMd  by  blood-ctol.    ColUienl  diatentkML    kUff- 

nlfiad  800-400. 

tbo  injured  tissue,  and  which  the  latter  absorbs  by  its  potrer  of 
a  welling. 

This  is  a  brief  explanation  of  the  perceptible  changes  in  the 
btiniers  of  the  wound,  the  redness  and  im^reaseii  hcst  cnuscd  by  the 
rapid  developinunt  uf  the  coUiteral  clrculatiun,  by  which  nioru*  blood 
flows  Uirough  the  Tcssclfl  nearer  the  sur&cc ;  the  swelling  is  caused 
by  the  distfulion  of  the  vessels  and  Bwellinpf  of  tlie  tissues,  wliich 
again  induces  slight  compression  of  the  uer\'i?y,  und  tliis  excites  some 
pain. 

Tliii*,  as  it  aeems  to  me,  very  simple  mcrhimiea.!  explnnalion,  would 
be  much  more  valuable,  if  it  ftally  explained  the  whole  subsequent 
course,  nnd  could  be  applied  to  nil  inflammations,  which  are  not  of 
traumaUc  or  met^hanicul  origin.  But  this  is  not  the  case,  Xeither 
the  great  vascular  distention  that  occurs  some  time  after  injury,  that 
allows  itself  in  exicnsivo  rwlness  nroimd  the  wound,  nor  the  eapdlarj 
dUatation  that  exists  from  the  first  in  idiopathic  iut]ammations,caJibe 
referred  to  purely  mechanical  causes. 
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TleoM  otber  causes  tlmt  act  as  imtunLs  muBt  act  especially  on  the 
capillaries  to  compel  tbcir  dilatution.  That  this  is  the  case,  may  be 
readilr  shomj  by  a  simple  obsen'ation,  uhicli  is  indeed  (liffiiniU  of  cx- 
pUnation,  different  views  being  taken  by  the  most  accoraplisbcd  ob- 
Bcm»«,  You  now  see  my  oculur  oonjuuctiva  of  a  pure  bluii^h  white, 
like  that  of  any  normal  eye.  Now  I  rub  my  eye  till  it  weeps,  and  ilie 
ooujmictivH  becomes  rcddiah ;  perhai>s  with  the  nnked  eye  ynu  may  see 
•oofie  of  the  larger  vessels — ^\rith  a  lens  you  ^vtII  ahio  see  the  finer  vc»- 
eels,  full  of  blood.  After  five  minutes  at  most,  the  redness  has  entire- 
ly disapj>eared.  Look  at  an  eye  wlierea  small  insect  has  ncoidentally 
gotten  under  the  lid,  as  so  oft^n  hnpiwns;  the  person  rubs,  the  eye 
«rcepa,  and  l»ccomc«  quite  red ;  if  the  insect  be  removed,  in  half  an 
hour  you  will  probably  see  nothing  noticeable  al>out  the  eye.  Here 
you  have  the  simplest  observation  how  vessels  dilute  on  irritation, and 
empty  again  soon  after  the  ccÄsation  of  tlie  irritation.  '\\Tittt  is  the  im* 
Boedhitc  caufle  of  this  symptom  ?  Why  do  not  the  vessels  contract 
instead  of  dilating?  'Hie.'u;  rjucsttons  are  im  diFHcuH  to  answer  as  the 
obaervntion  is  easy  to  make,  and  to  repeat  innumerable  timcÄ,  with 
the  same  result.  The  fact  itself  lias  ticen  knoivn  ns  \oxig  as  man  has 
olrserved;  the  old  saying  ^  ubi  stimulus  ibi  afHuxus  **  refers  to  thü. 
The  inoreased  flow  of  blood  is  the  answer  of  the  vascular  part  to  the 
irritjition. 

Of  hiLc,  the  prooess  inducing  this  rcdaesa  is  called  active  Ay> 
penBtnioi  or  txfthe  eongation.  Virehow  toolc  up  the  old  name,  and 
made  ^^ßiaeicn  and  couf/esfton  "  «gain  popular. 

Assisted  by  your  knowledge  of  genesal  pathology,  you  will  now 
pcroeive  that  it  is  dearable  to  give  a  theoretiral  explanation  of 
symptoms  which,  through  all  time,  have  fonncd  one  of  the  most  itn- 
portant  objects  of  coosideratiou  in  medicine,  particularly  as  the  pro- 
cess of  inflnrnmation  is  alwaj's  considered  as  closely  allied  to  this  ao- 
tSre  eongestion,  or  indeed  even  considered  as  always  a  sequent  of  the 
Utt«r.  Axtleif  Cooper,  a  celebrated  English  surgeon,  whose  works 
jtm  will  read  with  pleasure,  when  you  take  up  the  study  of  mono 
graphs,  a  thoroughly  |>racti«d  snrgcon,  Ix^giiis  his  lectures  on  sur- 
gery in  tho  following-  wonis;  "  Tlie  subject  of  this  evening's  lec- 
ture is  irritation ;  which,  beinij  the  foundation  of  surgical  science,  you 
must  rarefully  study,  and  clearly  understand,  before  you  can  expect  to 
know  Ü10  principles  of  your  profession,  or  be  qualified  to  practise  it 
creditftbly  to  yourselves,  or  with  advantage  to  those  who  may  place 
Uicms<-Jve8  under  your  care." 

This  will  show  you  what  prirl  the  questions  to-day  under  con- 
sideration, whicli  you  might  regard  as  a  supi^rtluous  excrotse  of  the 
mind  and  imagination,  have  played  at  various  limes;  you  will  her^ 
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after  learn,  £rom  the  history  of  medicine,  that  entire  systems  of  medi- 
cine, of  the  greatest  practical  importance,  are  based  on  hypotheses 
that  were  formed  for  the  explanation  of  tliis  symptom  in  the  Tcssela, 
of  this  irritability  and  of  irritability  of  the  tissues  generally. 

Tliis  is  not  the  place  to  enter  into  a  thorough  historical  considera- 
tion of  this  question ;  I  will  only  call  to  mind  a  few  hypotheses  which 
have  been  advanced  lately,  under  the  already-existing  knowledge  of 
the  vessels  and  parts  visible  to  the  naked  eye,  concerning  the  occur- 
rence of  vascular  dilatation  from  irritation. 

From  histology  and  physiology,  you  know  that,  until  they  pass 
into  capillaries,  the  arteries  and  veins  have  transverse  and  longitudi- 
nal muscular  fibres  in  their  walla,  and  that  in  general  these  are  more 
sKinty  in  veins  than  in  arteries,  although  this  varies  greatly.  Now, 
although  it  may  be  very  difEcult  to  make  direct  observations  of  the 
effect  of  irritation  on  these  smallest  arteries  and  veins,  it  is  very  simple 
to  see  its  effect  in  the  intestine,  where  we  have  essentially  the  same 
conditions,  namely,  a  tube  provided  with  longitudinal  and  transverse 
muscular  fibres.  But,  irritate  the  intestine  as  you  may,  you  will  never 
induce  dilatation  at  the  constricted  part,  but  only  a  shortening  or  con- 
striction and  a  consequent  motion  of  the  contents  of  the  intestine, 
whose  rapidity  will  depend  on  the  frequency  of  the  repetition  of  -the 
contractions.  But  can  dilatation  of  the  capillaries  be  induced  by  such 
increased  rapidity  of  motion  of  the  vessels  and  blood  ?  Certainly  not. 
In  the  general  pathology  of  Lotze^  the  celebrated  medical  philosopher 
of  Güttingcn,  you  find  some  remarks  which  are  so  apt,  and,  like  all  the 
chapters  on  this  subject,  so  *rell  show  the  brilliant  genius  and  criticid 
acumen  of  the  writer,  that  I  shall  make  use  of  his  expressions.  He 
says  :  "  Patliologists  who  seek  to  explain  congestion  by  increased  con- 
traction of  the  arteries,  assume  the  thankless  task  of  the  Danaides; 
they  cannot  show  the  stopper  that  prevents  the  escape  of  the  blood 
that  is  pumped  in  with  so  much  dilTiculty.  Over-fuliless  results  if 
more  is  introduced  and  the  same  amount  escapes,  or  if  the  same 
quantity  is  introduced  but  less  escapes.  If  we  suppose  a  portion  of  a 
vessel  to  contract  more  actively  and  rapidly,  it  will  have  as  little  ten- 
dency to  induce  increased  afflux  or  diminished  efflux  of  blowl  as  the 
stamping  of  a  person  in  a  river  would  to  regulate  the  amount  of 
water." 

Tliis  refuted  hypothesis,  of  the  dilatation  of  the  capillaries  d(?pend- 
ing  on  more  rapid  and  energetic  contraction  of  the  arteries,  was  at 
least  based  on  kno\vn  observations ;  but  I^otze^a  explanation,  on  the 
contrary,  is  so  far  from  all  analogj',  I  might  almost  soy  so  metaphysi- 
cal, that  we  cannot  attach  any  value  to  it.  Trotze  asserts  that  there  is 
no  objection  to  the  supposition  that  capillaries  are  affected  differently 
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from  arteries  by  irniation;  bj  nerroua  influence  ihey  may  expand  afr 
tiVfly  OD  itTitation,  by  tiieir  molecules  separating.  But  this  view  is 
|iure  hyiwthesis,  whicli  not  only  Iiaa  no  nnuloj^y,  but  is  even  opposed 
to  recent  obsen'ations.  It  la  well  known  tLaf,  with  the  microsoopc, 
we  can  follow  tltc  circulation  in  the  smaller  arteries  and  veins,  as  well 
as  in  the  capillaries  of  the  web  in  the  foot,  in  the  mesentery  and 
lungue  of  the  fropr,  or  in  the  win;^  of  a  bat ;  but  the  immediate  cfiect 
of  a  mild  chemical  or  mecbaoicul  irritant  docs  not  at  oucc  show  in  tlie 
oupillaries,  but  firet  in  contraction  of  the  boialler  arteries,  occmsionuUy 
tüso  of  the  veins ;  this  is  very  evanescent,  of  scarcely  a  second's  dura- 
tion,  indffd,  it  ofti-n  e8cai)es  obscn-alion,  and  wo  then  supjwise  that 
ita  duration  and  grade  hk  too  sHg-ht  fur  us  to  measure.  TUin  brief 
coDtraction  is  fcdlowcd  by  tbc  dilatation,  whoso  immediate  causo  is 
indislinirt  oven  on  mirroecopical  obAcrxTition.  We  shall  soon  see  tlmt 
Ulis  is  insuflicicnt,  tliat  the  fluxion  is  the  result  of  paralysis  of  the  ves- 
sel», «ctivo  as  the  symptom  appears.  Even  the  recent  very  interest* 
Sng  observations  of  Goluhcw^  ^vho  had  the  kindness  to  show  me  that 
th«  capillaries  of  the  nictitating  membrane  of  the  frog  contnit-t  trans- 
reraelVi  a*  the  result  of  strong;  electrical  shonks.did  notapj>ear  to  me, 
on  tfajnking^  the  matter  over,  to  apply  perfectly  to  tlte  question  of 
Duxion. 

Vlrcho^c  appears  to  tliink  thut  the  irritation,  which  is  certainly  the 
immediate  cnu=e  of  the  ooutraction,  is  followed  by  quick  fatigue  of 
the  muscles  of  the  vessels ;  that  after  a  tetanic  contraction  there  is  a 
relaxation,  just  as  in  irritated  nerves  and  muscles — a  view  which 
may  find  some  support  in  a  cnmmunicatinn  from  J}iiboiih /iet/mond 
slnnit  the  painful  tt^tiitius  of  the  muscles  of  the  vessels  in  the  head  as 
a  cause  of  headache  on  one  side,  so-called  hemicrania,  since  this  sup* 
posed  tetanus  of  the  muscles  of  the  vessels,  induced  by  strong  exoite- 
ment  of  tlic  ccm«il  portion  of  the  sN^mpatlietic,  was  certainly  ft'lloived 
by  their  rcUxatiun  and  j^reat  disLcntiou  of  the  vessels,  and  hhortly  by 
symptoms  of  cerebral  congestion. 

Uut,  in  this  view  (by  which  a  rcliisalion  or  tenijwnirv  pand^-sis  of 
the  walls  of  the  vessels  and  a  consefjuent  decrease  of  their  retilslanco 
to  the  pressure  of  the  blood  would,  it  is  true,  be  explained  as  a  BO- 
queut  of  their  contraction),  we  must  not  forget  thut  it  i»  by  no  means 
proved  that  the  muscles  of  the  vessels,  once  irritated  and  excitetl  to 
mjiid  rontnu'tion,  are  indeed  ponilrzed,  white  in  other  muscles  this 
falia;uc  usually  occurs  only  aftex  repeated  irritation.  It  is  necessary 
arfattnriTy  to  assume  that  the  muscles  of  the  vessels  very  readily  be- 
cofDC  fatigued,  whinh  is  directly*  refuted  by  experiment.  From  physi- 
ology you  know  tltnt  Cltntd^  JtemarJ  has  proved  tliat  the  eootnu> 
tfons  and  dilatations  of  tlie  arteries  of  the  head  are  under  the  influ- 
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dice  of  the  cervical  portion  of  the  sympathetic  nerve,  as  I  have  al- 
ready indicated.  If  we  irritate  the  upper  cer\-ical  ganglion  of  this 
ncn'e,  the  arteries  contract ;  if  we  divide  the  ner\'e,  there  is  dilatation 
(paralysis)  of  tlie  arteries  and  capillaries.  This  experiment  of  irri- 
tating the  muscles  of  the  vessels  may  be  often  repeated,  without  their 
becoming  quickly  fatigued,  unless  the  electrical  current  be  too  strong; 
hence  we  might  imagine  that  there  is  little  probability  in  the  hypoth- 
esis of  immediate  fatigue  after  a  single  irritation,  Schtß\  however, 
like  Lotze^  assumes  that  active  dilatation  of  the  vessels  is  possible ;  he 
thinks  that  this  necessarily  follows  from  certain  experiments ;  but 
this  is  perfectly  incomprehensible  to  me,  for  there  are  no  muscles  that 
could  actively  dilate  the  vessels. 

If  the  veins  alone  contracted  on  being  irritated,  filling  of  the  cap- 
illaries would  doubtless  follow  the  obstruction,  and  there  would  then 
be  no  difference  between  venous  (passive)  hyperemia  and  fluiion. 
But  this  supposition  is  quite  untenable ;  it  is  perfectly  incomprehensi- 
ble that  the  veins  alone  should  contract  on  inflammatory  irritation. 
Tliat  the  veins  contract  on  mechanical  irritation,  you  may  see  in  the 
femoral  vein  of  an  amputated  thigh,  to  which  Virchoio  has  called 
particular  attention,  and  this  irritability  lasts  even  longer  in  the  walls 
of  the  vein  than  in  the  nerves. 

Henle  already  advanced  the  view  that  the  symptom  of  distention 
of  the  vessels  from  irritation  was  directly  caused  by  paralysis  of  their 
walls ;  when  Xo/sc,  in  opposition  to  this,  says  that  it  is  not  supposable 
tliat  there  should  be  paralysis  of  the  muscles  in  a  man  who  is  exces- 
sively irritated  and  has  his  muscles  tense  and  his  face  glowing,  his 
objection  is  not  perfectly  tenable.  Nor  does  the  other  objection  of 
the  usually  acute  JLotze  appear  to  mo  correct  when  he  says,  "  MTiat 
shall  we  think  of  paleness,  of  the  contraction  of  the  vessels  that  results 
from  fright  and  terror  ?  Does  that  look  as  if  due  to  great  muscular 
action,  if  redness  in  anger  and  sliame  is  induced  by  paralysis  ?  "  I  say 
this  proves  nothing.  Fright  may  throw  the  muscles  into  a  tetanic 
state,  which  is  usually  quickly  followed  by  fatigue  of  the  muscles  of 
the  vessels ;  immediately  after  a  great  fright,  we  generally  feel  the 
blood  pour  into  the  checks,  as  soon  as  wc  begin  to  breathe  and  re- 
cover from  the  shock;  we  soon  grow  red  again,  at  first  indeed  redder 
than  we  often  like ;  not  unfrequently  the  paling  from  fright  is  often 
overlooked,  and  only  the  succeeding  redness  perceived; 

Still,  apart  from  these  objections,  how  can  we  imagine  the  paralyz- 
ing action  of  an  irritated  nerve  ?  We  actually  know  such  phenomena 
from  physiology  ;  the  obstruction  of  the  heart's  action  by  irritation  of 
the  \'ugus  nerve,  of  the  movements  of  the  intestines  from  irritation  of 
the  siilanchine  ncn'C,  etc.     Here  a  vaso-motor  nerve-system  is  sup- 
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p06od  which  arrests  the  contraction  of  the  muscles;  could  not  such  a 
nsc^nujior  ncn-e-system  also  be  supposed  for  the  vessels— nerves, 
irritattun  nf  whi<-li  lessens  thd  lone  of  the  muach's  of  the  vessels  and 
thus  renders  the  walls  less  capable  of  resisting  the  pressure  of  blood  ? 
Tbe  doctrines  about  vaso^motor  nerres  Is  so  ditliculi  to  explain,  tlmt 
e\*ea  a  brief  exposition  of  Iho  pruTwible  iiossibilities  of  the  process 
would  lead  us  loo  fiir  ;  hence  I  must  cont^mt  myself  with  having  oallcd 
sitention  to  the  analogous  physiological  processes.  Vtrchovj  and 
MatU  a^-o  in  the  view  iliat  the  symptoms  of  fluxion  arc  due  to 
l^nlysts  of  the  vessels,  although  they  refer  this  paralysis  to  diflferent 
cwiaes;  on  the  wholp,  most  crtHleiiee  is  attached  to  the  view  that  the 
muscles  of  the  ressela,  like  those  of  the  heart,  are  partly  under  the 
influenoe  of  sympathetic,  partly  of  cerebro-spinal  nerves,  and  that  the 
Sarmercause  the  rhythmical  (auti:)matic)oontractionsof  t]iovessels,and 
tbe  latter  act  aa  regulators  or  obstructors  of  these  contractions.  Irri- 
tatioo  of  the  symputhetio  filaments  would  increase  the  contractions 
of  the  vessels,  dividinp^  thera  would  result  in  paralysis  of  the  mus- 
dc9  of  the  vessels  »nd  tlieir  consequent  dilatation ;  but  the  luttcr 
mi^il  also  be  caused  by  irritaiioa  of  tho  cerebro-spinal  obstructive 
uerroa. 

The  discovery  by  Ä^y,  S^xartli^  and  AuerbacJi,  that  the  blood- 
cspillories  are  entirely  eomi>0ö«d  of  cells,  mig;ht  excite  new  h^'pothese8 
«bout  tlic  irritability  of  the  capillary  cells  and  tlicir  influence  on  dUa- 
latkm  and  contraction  of  the  capillaries,  although  even  this  would 
Dot  solve  tho  mechanical  difficulty  which  opposes  the  idea  of  an  active 
rasculnr  dilatation.  In  the  action  of  hx-ul  irrititinn  and  entirely 
local  dilatation  of  the  vessels  we  have  the  ehoica  of  considering  that 
irritation  of  Uie  nen'es  of  the  vessels  (or  of  tho  living  ccll-sul>stancc 
of  the  capillary  walls)  directly  disturbs  their  function,  or  tlmt  this  di»- 
tnrbaocc  is  duo  to  reflex  irritation. 


Von  Iiave  now  material  enough  for  meditation.  None  of  tho 
hrp()tlic8cs  advanced  can  claim  to  fully  explain  the  symptoms  of 
fluxion,  although  some  of  them  perhaps  contain  the  germ  for  future 
perfect  development.  Still  tho  recognition  of  this  trutlt,  the  tlis- 
linetion  of  hypotheses  from  obscn-ation,  is  useful ;  it  does  not  limit 
tho  onward  progress  of  experiment,  hut  onnstantly  reanimates  it. 
Ooogmtiilatc  yourselves  that  It  is  permitted  to  you  and  the  cotnin^f 
gtoention  tn  cl<*ar  up  this  point. 

We  shall  now  leave  tliis  question,  and  the  next  hour  shall  again 
ndum  to  tbe  field  of  certain  obsen'ation,  to  study  tho  effect  of  tho 
woaoding  on  the  tissne  ilsc1£. 
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LECTURE   VI. 

Changes  in  the  Tisauo  during  Healinjr  by  the  First  Intention. — Phiatic  iDfiltratiiiL— 
Inflammatory  Nov  Formation. — BctrogreHBion  to  the  Cicatrix, — Anatomical  £vi- 
dences  of  Inflammation. — Conditions  under  which  Healing  by  Finit  Intention  doos 
not  occur. — Union  of  Ports  that  have  been  completely  separated. 

Tue  dilatation  of  the  capillaries  and  the  exudation  of  blood-serum 
that  usually  accompanies  it,  which  wc  have  found  as  the  first  effect  of 
the  wound,  and  which  is  most  readily  seen  in  the  living  tissue,  aa 
above  mentioned,  cannot  of  course  by  itself  cause  two  flaps  that  are 
brought  in  apposition  to  unite  organically — changes  must  take  place 
on  the  surfaces  of  the  wound,  by  which  the  latter  are  to  a  certain  ex- 
tent dissolved  and  melted  into  each  other ;  just  as  you  render  two  ends 
of  sealing-wax  soft  by  heat,  to  fasten  them  together,  so  here  the  sub- 
stance itself  must  become  the  means  of  union,  in  order  that  it  should 
be  Arm  and  intimate.  In  fact,  tliis  is  the  final  result  of  the  healing 
process,  both  in  the  soft  parts  and  in  the  bone. 

Let  us  keep  in  mind  the  above  diagram  (Fig.  2),  and  suppose  that 
only  connective  tissue  and  vessels  haVe  been  wounded,  and  that  their 
reunion  is  the  question  for  consideration.  As  you  already  know,  con- 
nective tissue  consists  of  cellular  elements  and  filamentary  intercellular 
substance.  The  cellular  elements  are  partly  the  stable,  jJxerf,  long- 
known  connective-tissue  corpuscles^  i.  e.,  flat,  nucleated  cells,  with  long 
processes,  which  adhere  to  the  connective-tissue  bundles,  partly  the 
vsandering  cells  discovered  by  HecJclinghausen^  which  are  identical 
with  white-blood  and  lymph  cells,  in  form,  species,  and  vital  peculiar- 
ities,  are  probably  formed  for  the  most  part  in  the  l_j'Tnphatic  glands, 
through  the  lymphatics  enter  the  blood,  from  the  capillaries  and  veins, 
occasionally  wander  into  the  surrounding  tissue  (as  discovered  by 
StricJcer)^  there  become  fixed  tissue-cells,  or  again  (as  observed  by 
Hering)  enter  the  lympliatic  or  blood  vessels,  or  undergo  metamor^ 
phoses  not  yet  discovered. 

If  we  examine  the  tissue  of  the  flaps  of  the  wound  a  few  hours 
after  the  injury,  we  shall  find  it  full  of  wandering  cells.  These  in- 
crease enormously  from  hour  to  hour;  they  infiltrate  the  fibrous  tissue, 
already  softened  by  swelling,  and  even  wander  from  one  flap  of  the 
wound  to  the  other.  During  this  cell-actinty,  and  probably  on  ac- 
count of  it,  the  connective-tissue  intercellular  substance  gradually 
changes  to  a  homogeneous  gelatinous  substance,  which  gradually  disap- 
pears as  the  cells  increase,  possibly  being  consumed  by  them ;  so  that 
there  is  a  time  when  tlie  surfaces  of  the  woimd  in  apposition  consist 
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almost  entirely  of  cells,  heW  together  by  a  very  sli^lit  quanlity  of 
goUtiuous  intermediate  eabstance  (whSoli  subsequently  bcoomca  firmer 
and  fioiiUy  fibrous). 

In  the  sketch  below  (Fig.  3),  a  Beqviel  to  the  above  diagram,  you 
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■  ■  sectioQ  of  the  wound  dow  united  by  newly-formed  tissue,  wliich 
onoc  for  all  wo  sball  term  ii^immatory  new  forma/ion  or  primarj/ 
ediuiar  tiMue,  T7rcAowcaUa  it  granulatioD  tissue,  Itindjhisch  gemi- 
tiuue.  The  iDnammatory  new  formation  result«  from  an  earlier  st«te 
in  whi(Ji  the  still  Glamentary  connective  tissue  is  tnfiltnted  with  innu- 
merable wandering  ccUa,  a  state  which  may  readily  return  to  the  nor- 
mal by  atrophy  of  these  cells.  Tliis  stage  of  tv/^utor  or /j/cwfio  iij/Zftro- 
tion^  in  whidi  the  tissue  feels  firmer  than  in  watery  ed^matoits  infiUra- 
tion^  is  almost  olH-ayn  at  some  disfanee  from  tbo  edge  of  the  wound, 
•u  that  in  any  such  specimen  of  a  recent  wound  wip  may  follow  tJie 
development  of  the  inflammatory  new  formation  from  the  plastic 
(ccUulnr)  infiltrutiuD,  if  wc  make  microscopiual  cxamimitions  from  the 
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normal  tissue  toward  the  wound.  The  injury  represents  an  inflamma- 
tory  irritation,  whose  action  may  extend  somewhat  be3''ond  the  imme< 
diatc  Ticinity  of  the  irritation,  but  then  rapidly  diminishes. 

In  the  great  majority  of  cases  there  will  be  at  least  a  slight  layer 
of  coagulated  blood  between  the  flaps  of  the  wound ;  this  also  extends 
somewhat  into  the  interstices  of  the  tissue  of  the  flaps  of  the  wound. 
This  blood-clot  may  sometimes  interfere  with  the  healing,  as  when, 
from  its  size  or  other  causes,  it  decomposes  or  turns  to  pus,  but  it  may 
also  become  cicatricial  tissue  and  perfectly  disappear  in  the  new  forma- 
tive of  the  flaps  of  the  wound ;  this  must  take  place  for  union  by  the 
first  intention  to  occiu-.  We  shall  hereafter  speak  of  the  changes  that 
take  place  in  the  clotted  blood  during  this  process. 

We  must  now  attend  to  the  question,  WTience  come  theinmunera- 
ble  wandering  cells  that  infiltrate  all  inflamed  tissues  immediately  after 
their  irritation,  as  they  here  do  the  flaps  of  the  wound?  Of  late,  this 
question  has  received  the  following  wonderful  explanation,  wliich  ten 
years  ago  would  have  been  considered  as  the  fancy  of  a  madman : 
Cohnheim  made  the  following  remarkable  observation :  he  introduced 
finely-powdered  analia  blue  into  the  lymph-sac  in  the  back  of  a  frog, 
then  irritated  the  animal's  cornea  with  caustic,  and  found  that  numbers 
of  wandering  cells  (lymph-pus  cells)  containing  anilin  gradually  col- 
lected at  the  cauterized  x>oint ;  hence  the  conclusion,  at  an  irritated 
point  tchite-lflood  corpuscles  tcandcr  from  the  vessels  into  the  tissue; 
these  xchite-hlood  corpuscles  constitute  the  inflammatory  cclhdar  in- 
ßUration.  Cohnheim  then  confirmed,  by  direct  observation  on  the 
mesentery  of  a  living  frog,  the  discover)'  already  made  by  Strieker  on 
the  nictitating  membrane  that  had  just  been  removed,  that  under 
some  circumstances  the  white-blood  cells  wander  through  the  walls 
of  the  vessels  into  the  tissues,  and  showed  also  that  this  occurred  to  a 
still  greater  extent  in  dilatod  capillaries  and  veins. 

Although  it  was  afterward  sliown  that  sin  English  experimenter, 
ylwy.  Waller,  had  several  years  previously  made  similar  obser\-ations 
on  the  mcsenterj'  of  the  toad  and  the  fix)g'3  tongue,  the  works  of 
the  German  observers,  Strieker^  Von  Itecklinghaitsen^  and  Cohnheim, 
were  quite  independent  of  his,  and  Cohhneim  has  the  undivided 
honor  of  having  correctly  interpreted  his  observations  on  inflam- 
mation, which  have  constantly  advanced  to  the  present  time,  and 
of  having  presented  them  in  a  form  to  greatly  affect  all  modem 
pathology. 

It  is  diflicult  for  you,  gentlemen,  to  imagine  the  immense  impression 
made  on  all  histologj"  by  these  new  discoveries,  which  I  have  just 
imparted  to  you  as  simple  facts,  because  you  are  not  acquainted  with 
the  former  point  of  view  from  which  the  origin  of  inflammatory  new 
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»tions,  aivl  that  of  complicated  orpfanizi-d  grtuvlbs,  wos  regarJcd. 
From  previous  obscrratioD,  our  idea  of  tbo  affair  was  about  as  follows; 
It  was  supposed  that  the  colls  of  the  conaectlve  tissue,  of  which  only 
OD«  varioty,  the  fixed,  waa  known,  increaaeJ  greatly  by  divisiou  as  a 
ffosult  of  irritation,  and  oellulor  infiltiation  thus  rcsultt>d.  IiuaginR 
yourselves  back  a  few  years  in  a  time  when  notliitig  was  known  of  the 
vital  peculiarities  of  young  cells,  of  their  amüboid  and  locomotor  ao- 
tion,  and  we  only  knew  how  to  deduce  the  course  of  the  pathological 
process,  from  various  stages  of  the  diseased,  but  not  dead  tissues,  as  is 
atill  the  case  in  the  normally-developing  layer;  then  you  will  readily 
understand  that  it  was  decided  without  hesitation  that  the  cells  lying 
packed  together  in  the-  inflamed  tissue  were  formed  out  of  one 
uoother.  Even  this  was  a  great  advance,  which  was  ouly  possible 
afler  the  overthrow  of  the  ffeneratio  (V^tivocdf  for,  not  long  before,  the 
development  of  cells  and  tissue  from  lymph,  coagulated  blood,  and 
fibrioe,  was  firmly  believed  in.  The  first  observations  on  oell-division 
fts  a  rrsult  of  abnormal  irritation  were  ma«le  on  cartilage  by  Reäfcm  in 
England ;  then  followed  the  observations  of  Vircltoa  and  JTäü  on  in- 
ftuned  cornea.  In  both  cases  it  was  seen  tlkat  after  cauterization  with 
xdtratc  of  silver,  or  after  introduction  of  a  seton,  the  tissue  was  Ülled 
with  young  cells;  in  tlie  originnl  tissue-colls,  biscuit-^iaped,  then 
tloublc  nucleii  ^vere  seen,  from  which  n  division  was  decided  on ;  young 
oella  were  seen  grouped  together,  and  their  origin  from  the  tissue-cells 
seenied  indubitable.  Hence  arose  the  idea  that  inflammation  was  a 
process  in  the  tissues,  which,  entirely  independent  of  the  vessels,  was 
associate«]  witli  a  rapid  luxuriant  proliferation  of  tissue-cel1.%  and  par- 
tial softening  and  dbinicgration  of  Iho  int«»roellular  tissue.  V<m 
Jl  '  "  ■'■  •tuACTi'g  discovery  of  the  two  varieties  of  cells  foum]  in  con- 
«■  iui>,  as  well  as  his  discovery  of  the  varied  movements  of 

pa»Kxrtts,  might  well  have  given  rise  to  the  question  whether  the  pn>- 
Ufcration  of  the  cells,  on  irritating  the  tissue,  started  from  the  Hxed  or 
movable  connective- tissue  corpuscles,  but  failed  to  do  so.  I^ut  now 
oboervaliou  is  piled  ou  observation  ;  and  we  are  driven  to  the  supposi- 
tion that  ait  t/oung  ecUs  vihich  in  inßammation  vcßnd  ahnormaUy 
in  fA/  titaue  are  wandering  v>hite-btood  ceU$. 

Of  «mrsp,  from  the  various  errors  to  which  we  anr  liable  in  inter- 
prelittg  the  signiOranoeof  what  has  been  observed,  wc  should  bo  very 
oorcful  about  announchig  general  principles.  The  feeling  that  we  may 
again  overshoot  the  mark,  iuvoluntarlly  steals  over  every  one  \rho  of 
Wtr  palters  on  observations  in  ]>athologicAl  histology.  But,  whenever 
It  boa  lieen  possible  to  examiue  living  tissue  for  a  length  of  time,  it 
liaa  appeared  that  the  fixed  connective-tissue  cells  undergo  no  divi- 
rion;  that,  in  fact,  they  scarcely  ohangc  at  all,  and  that  conseqxiently 
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the  appearances  observed  on  ^ead  inflamed  tissue  must  be  otherwise 
interpreted.  In  cartilage  alooe  nothing  has  been  observed  different 
from  former  appearances.  As  the  lijaline  cartilage  substance  has  no 
canals  passable  for  cells,  so  far  as  we  at  present  know,  there  is  little 
left  except  to  suppose  that  the  increase  of  cells  in  the  cartilage  can- 
ties  after  irritation  results  from  division  of  the  protoplasm  of  the  car- 
tilage cells ;  of  this  I  shall  hereafter  show  j'ou  preparations ;  still  hya- 
line cartilage  has  never  yet  been  watched  for  days  in  a  living  and  irri- 
tated state,  and  consequently  this  obseiration  must  give  place  to  the 
studies  on  living  connective  tissue. 

IS  there  be  no  longer  any  doubt  tliat  all  young  cells  that  infiltrate 
the  inflamed  tissue,  and  sometimes,  as  wc  shall  hereafter  see,  escape 
from  it  in  the  shape  of  pus,  are  wliite-blood  corpuscles,  or,  briefly, 
vanderinff  cells,  we  have  two  questions  to  answer,  namely,  WJiy  do  so 
many  cells  wander  into  the  inflamed  tissue,  and  how  come  these  num- 
bers of  wandering  cells  in  the  blood;  where  do  they  originate? 
There  are  two  chief  opinions  regarding  the  passage  of  tlie  wandering 
cells  through  the  walls  of  the  vessels :  some  believe  that  they  pass  at 
the  points  where  the  cells  forming  the  capillary  walls  separate,  that 
is,  through  fine  openings  formed  for  them ;  others  think  that  the  capil- 
lary walls  consist  of  a  soft  protoplasm,  through  which  the  wandering 
cells  thrust  themselves.  There  is  also  some  doubt  wliether  the  passage 
of  the  wandering  cells  is  to  be  regarded  as  due  to  their  own  act  or  as 
the  result  of  intravascular  pressure.  It  would  lead  me  too  far  to 
discuss  fully  the  pros  and  cons  of  this  question.  Jly  own  ^-iew,  sub- 
ject to  future  observations,  is  as  follows:  the  first  change  that  wc  see 
in  irritated  living  tissue  is  dilatation  of  the  vessels ;  the  immediate  re- 
sult of  this  is  retardation  of  the  flow  of  blood,  increased  transudation 
and  a  collection  of  white-blood  cells  in  the  periphery  of  the  calibre 
of  the  vessels;  the  wall  of  the  vessel  gradually  grows  softer,  possibly 
from  the  long  contact  with  the  white-blnod  cells,  which  gradually  en- 
ter and  finally  pass  through  the  wall.  Retardation  of  the  circulation, 
and  softening  of  the  wall  of  the  vessel,  appear  to  me  the  necessary 
requirements  for  the  extensive  wandering  of  the  cells.  W^ience  come 
the  quantities  of  white-blood  cells  tliat  escape  during  inflammation, 
is  a  physiological  question,  and  must  be  answered  by  the  physiologists. 
I^ymphatic  glands  and  the  spleen  are  the  organs  to  which  we  first  turn 
as  the  source.  Although  it  cannot  be  regarded  as  absolutely  proved 
that,  with  the  extensive  escape  of  cells,  new  lymph-cells  are  also 
formed  extensively,  still  this  is  very  probable ;  and,  as  wc  know  from 
clinic-al  experience  that  the  lymphatic  glands  near  the  seat  of  an  in- 
flammation are  almost  always  swollen,  it  is  most  nattual  to  asstmie 
these  as  the  source  of  the  abnormal  quantity  of  wandering  cells.     In 
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■pitc  of  most  zealous  efforts,  I  Imve  been  unable  to  discover  any  tkin^ 
about  the  morfihologioal  changes  in  this  cell-furmation. 

I  must  mention  one  otlicr  point,  which  is,  that  in  inflammation  re<I 
tilood-ooq>U9clcs  also  not  unfroqucaLly  pass  througli  the  walla  of  the 
Teaeelsj  according^  to  Cohnhtirn's  experiments,  this  is  greatly  influ- 
enced by  (ho  increased  intravascular  prcssiuv*. 

Let  us  now  return  to  our  wound  and  see  what  becomes  of  the  ti^ 
Bue  infiltrated  with  cells,  of  the  inflammatory  new  formation,  how  tie 
cicatrix  develops  from  it  while  the  cell-inGliraüou  cxteuOs  sluwly  aud 
dugi^shly  at  some  diatAncc  from  the  woimcl :  the  ccHs  in  the  surfaces 
of  the  wound,  which  already  adhere  loosely,  gradually  assume  a  spin- 
dle shape,  the  intercellular  tissue  then  becomea  firmer,  the  spindle- 
cells  change  to  fixed  connective-tissue  cells,  and  finally  the  young- 
cicatricial  tissue  assumes  more  and  more  the  form  of  nonnal,  fibrous 
oounectivu  tissue,  Tliat  b,  the  white  blood-ccUa  Ix'come  fixed  con- 
nective-tissue cells,  as  probably  takes  plaoo  even  in  the  embryo.  Here, 
agnin,  we  arc  met  by  various  questions.  The  newly-formed,  adhesive 
interhicing  tissue  eoon  becomes  firm,  especially  in  healing  by  the  first 
intention;  even  after  twenty-four  hours  we  find  its  intercellular  sub- 
etaince  quite  stiff  and  fibrinous,  the  borders  of  the  wound  arc  also  more 
or  leas  infiltrated  with  tliis  stÜT  substance ;  it  is  only  the  early  hardcn- 
iog^  of  the  intercellular  connecting  substance,  formell  of  transuded 
Mnim  and  softened  connecting  tissue,  that  explains  why  the  union  is 
'flD  firm,  even  the  tldrd  day,  that  the  Haps  of  tlic  wound  hold  together 
without  sutures,  fur  witliout  such  connective  substance  the  young  ccV 
lulur  tissue  could  not  be  so  coherent.  This  stiffening  connective- tissue 
•oibst&nce  (Fig.  8)  is  most  probably  Gbrine,  which  consists  of  tbo  trans- 
tidklloa  coming  from  the  vessels  under  the  innuenee  of  the  extra\*a- 
satcd  blood-cor[)uscles  powihly  also  of  the  wandering  oclls.  From  the 
oxcrlleat  experiments  of  Alexander  SchmuU  it  is  known  that  moat 
cxQiiutions  contain  the  so-called  fihrogcnous  substance,  which  forms 
fifariuc  as  we  know  it  in  the  coa;;n>l&ted  slate,  by  combining  with  the 
SbrO'pIaslic  8uI>stimoe  of  the  blcwxl  niirl  other  tissues.  Very  iweurate 
proportions  nf  fibrogenoua  aud  fibrino-plastic  substance  are  retjuired  to 
Ibrm  fibrine;  these  favorable  requirements  occur  in  many  inflamma- 
tions. Schmidt  conwdcra  it  probable  tliat  all  firm  fibrous  tissue  is 
fanned  and  maintained  by  the  fibrogenotis  substance  from  the  blood 
betn^  procipi&tteil  in  a  certain  manner  around  the  tJssue-celU,  because 
thej  cont:un  a  fibrino-ploatic  substance  in  a  firm  shape.  Under  this 
bypc^heais  wo  must  suppose  a  speeifio  cell-action,  which  would  cause 
the  coagulating  product  to  assume  the  form  of  muscuhir  striie  in  one 
place  and  in  another  of  connective  tissue.  In  our  case  this  is  a  very 
probablo  view,  for  we  see  filamentary  connective  tissue  gradually  fonn 
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from  the  intercellular  coagulated  fibrine.  It  is  true  ihe  amount  of  in- 
tercellular substance  in  the  new  formation  is  not  great,  but  there  is 
little  doubt  that  the  small  spaces  between  the  cells  are  filled  by  it.  A 
short  time  subsequently  the  young  cicatricial  tissue  appears  still  to 
consist  chiefly  of  spindle-cells  closely  pressed  together  (Fig.  9) ;  but 
then  the  spindle-cells  diminish  greatly  by  flattening,  many  are  even 
destroyed,  and  we  have  now  a  filamentarj',  connective-tissue  substance, 
which  is  to  be  considered  partly  as  a  product  of  secretion,  partly  as 
metamorphosed  protoplasm  of  the  spindle-cells ;  the  cicatricial  tissue 
finally  remains  stable  in  this  state.  IViierschj  who  quite  recently  has 
again  carefully  studied  the  healing  of  wounds,  maintains  that  the  ap- 
parently fibrinous  intermediate  substance  is  not  fibrine,  but  only  meta- 
morphosed connective  tissue.  I  do  not  deny  that  there  may  be  imme- 
diate adhesion,  an  instantaneous  growing  into  each  other  of  the  soft 
flaps  of  the  wound,  indeed,  I  mentioned  this  in  the  diagram  at  the 
commencement  of  this  lecture,  as  the  purest  type  of  healing  by  the 
first  intention ;  but  this  type  is  very  rare;  when  treating  of  the  or- 
ganization of  the  thrombus  I  shall  speak  of  the  metamorplioses  of 
coagulated  fibrine. 

Meantime,  what  has  become  of  the  closed  ends  of  tlie  vessels? 
Tlie  blood-clot  in  them  is  reabsorbed  or  organized ;  the  walls  of  the 
vessels  send  out  shoots  which  communicate  with  the  vascular  loops  of 
the  opposing  border  of  the  wound,  and  with  each  other.  In  this  way, 
however,  only  the  rather  scanty  union  of  the  opposing  vascular  loops, 
which  is  at  first  slight,  is  accomplished ;  these  were  alreadj*  formed  by 
extensive  tortuosities  and  windings  of  the  vessels,  which  had  loop- 
shaped  terminations  after  the  injury  (Figs,  lä-14).  Tliis  is  not  the 
place  to  go  into  the  details  of  this  interesting  development  of  the  vas- 
cular loops ;  their  development  is  not  due  solely  to  dilatation,  but  very 
much  to  interstitial  growth  of  the  walls  of  the  vessels.  Tlic  original, 
formerly-existing  vascular  union  is  thus  replaced  by  a  newly-formed 
vascular  net-work  which  is  at  first  far  richer. 

As  a  result  of  the  restoration  of  circulation  through  the  young  cica- 
trix, the  circulatory  disturbances  caused  by  the  injury  are  removed, 
the  redness  and  swelling  of  the  borders  of  the  wound  disappear ;  from 
the  numerous  vessels,  the  cicatrix  appears  as  a  fine  red  stripe.  Now 
the  consolidation  of  the  cicatrix  must  take  place :  this  is  accomplished, 
on  the  on©  hand,  by  the  partial  disappearance  of  the  newly-formed 
vessels,  whose  walls  fall  together,  and  they  thus  become  solid,  fine, 
connective-tissue  strings ;  on  the  other  hand,  by  the  intercellular  sub- 
stance becoming  firmer  and  containing  less  water,  as  above  mentioned, 
the  cells  assume  the  flat  form  of  connective-tissue  corpuscles,  or  disap- 
pear ;  possibly  some  of  them  remain  as  wandering  cells,  and  return 
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■gnin  into  tbe  I^inphatics  or  blood-vesaeU.  To  tliis  condensation  and 
atrophy  is  due  tbe  great  oontractile  power  of  the  dontricial  tissue, 
hy  means  of  wbich  large,  broad  cicatrices  may  occaaiooally  be  reduoed 
to  half  their  origioal  size. 

At  the  first  glance,  it  might  appoar  to  you  contradictory,  that  on 
apparently  excessive  caplllury  iiet-work  should  be  formed  iu  the  young 
dcatrix,  and  should  subsequently  he  for  the  most  part  obliterated.  We 
cannot  explain  this  apparent  excess,  still  there  arc  plenty  of  analogies 
in  emhrjonal  dcrelopracnt;  I  only  need  to  remind  you  that  there  is  a 
period  in  festal  development  when,  even  in  the  vitreous  body,  there  is 
a  capillary  net-work,  which,  as  you  know,  disappears,  leaving  »carcdy 
a  trace. 

Not  to  fatigue  you  with  so-cAllcd  theoretical  subjects,  I  leave  this 
Seid  for  a  short  time,  and,  before  leaving  healing  by  the  first  inten- 
tion, as  a  point  fully  understood,  I  shall  make  a  few  rejonarks  on  the 
cause«  that  may  prevent  this  mo-Jc  of  healing,  even  when  the  flaps  of 
tiie  wound  are  in  apposition. 

Healing  by  first  intention  docs  not  take  place :  1.  Wlien  the  edges 
of  the  wound  are  brought  together  by  plasters,  or  sutures,  but  their 
tetision  or  tendency  to  separate  again  is  verj'  great.  Uuder  these 
circumstances,  cither  the  plasters  do  not  keep  the  wound  ao'urately 
closed,  or  iJie  sutures  cut  through  tlic  flaps ;  perhaps  also  the  tension 
of  the  tissues  obstructs  the  flow  of  blood  in  the  capillaries,  and  thus 
disturbs  the  cell  dcveliipinent  and  funnation.  How  great  this  tcoiüan 
must  be,  and  what  means  we  have  for  relieving  it,  you  can  only  learn 
in  the  clinic. 

2.  A  further  obstruction  to  healing  is,  a  large  amount  of  blood 
poured  out  b(?tweon  the  edges  of  the  wound ;  this  interferes  with  the 
jwooess  of  healing,  partly  as  a  foreign  body,  and  partl3',  if  it  deooro- 
pcMcs,  by  the  iulluence  of  the  process  of  decomposition, 

3.  Other  foreign  bodies,  as  sand,  dirt,  alkaline  urine,  teccs,  etc., 
also  retard  the  hcalia;:,  partly  iricihanicaliy,  partly  chemically.  Ilenoo 
these  substances  should  be  carefully  removed  before  uniting  the  wound. 
In  wounds  of  the  urinary  bladder,  it  is  not  usual  to  attempt  the  clos* 
una  of  tlte  Hkin-n-oimd ;  the  urine  would  foroe  its  way  into  tbe  8u1> 
cutaneous  cellular  tissue,  or  into  tbe  peritoneal  sac,  and  excite  terrible 
injury.  Hero,  under  some  circumstances,  it  would  be  a  decided  fault 
to  unite  the  wound,  although  of  Utc  the  views  on  this  particular  point 
dÜTer  somewhat  from  those  of  former  days. 

4.  IjuUy,  (mm  a  oontusiun,  whose  eOfect  on  the  flaps  of  the  wound 
wc  may  fciU  to  observe,  tlierc  may  have  been  an  extensive  disturbanoo 
of  circulation  and  destruction  of  minute  tissue,  which  has  induced  iho 
pfuiiol  death  of  certain  porls  or  of  the  whole  mirfiice  of  the  wound. 
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Then,  as  th^%  is  no  cell-formation  in  the  edges  of  the  wound,  but  only 
where  the  tissue  is  still  living,  we  have  small  tags  of  the  destroyed 
tissue  lyin^  as  foreign  bodies  between  the  edges  of  the  wound ;  these 
must  prevent  healing  by  first  intention.  If  this  mortification  attack 
only  minute  particles,  these  may  possibly  quickly  undergo  molecular 
disintegration  and  absorption ;  this  may  occur  not  unfrequently.  We 
shall  speak  more  extensively  of  this  mortification  of  the  tissue,  and  of 
its  detachment  from  the  healthy  parts,  when  treating  of  contusions. 

Experience,  arising  from  many  observations  in  judgmg  of  wounded 
surfaces,  will  hereafter  enable  you  in  most  cases  to  say  whether  heal- 
ing by  first  intention  may  be  expected  or  not,  and  you  will  also  learn 
when  it  may  be  useful,  even  in  doubtful  cases,  to  try  to  aid  this  union 
by  applying  dressings. 

You  will  occasionally  hear  of  wonderful  cases  where  parts  of  the 
body,  completely  separated,  have  again  become  united.  This  appears 
to  be  actually  the  case.  I  have  never  had  the  opportunity  of  making 
any  observations  on  such  cases ;  still,  even  in  late  days,  very  trustr 
worthy  men  have  asserted  that  they  have  seen  small  portions  of  skin 
again  unite  after  being  removed  from  the  fingers  by  a  blow  or  cut, 
then  carefully  replaced  and  fastened  on  with  adhesive  plaster.  For- 
merly I  contended  against  the  possibility  of  this  healing,  but  must  now 
admit  it,  also  on  theoretical  grounds,  after  it  has  become  imaginable 
that,  through  the  movements  of  the  cells,  the  detached  portions,  if  not 
too  great,  may  soon  be  restored  to  life  again  by  the  entrance  of  wan- 
dering cells.  That  we  may  successfully  transplant  a  twig,  cut  from  one 
tree,  into  another  one,  is  well  known ;  but,  as  the  circulation  in  plants 
is  not  by  pumping,  but  the  sap  runs  simply  by  cellular  force,  the  anal- 
ogy is  not  very  dose ;  it  was  more  remarkable,  it  is  true,  that  a  cock's 
spurs  could  be  transplanted  to  his  comb,  but  between  birds  and  men 
the  differences  in  the  formative  process  are  also  very  great,  and  any 
immediate  transfer  of  observations  is  inadmissible  in  practice. 


LECTURE    VII. 

Changes  poroeptible  to  the  Naked  £70  in  Woandn  with  Loss  of  Sutwtanco.— Finer  Pro- 
cesBos  in  Healing  vlth  Gnmulstion  and  Bnppuration. — Pus. — Cicatrization. — ^Dem- 
onstration of  Preparations  UlnstratiTe  of  the  Healing  of  Wound«. 

It  now  remains  for  us  to  inquire  what  becomes  of  the  wound,  i^ 
under  the  above  circumstances,  it  does  not  heal  by  first  intention. 
Then,  as  the  flaps  gape, we  have  an  open  wound  before  us;  and 
the  circumstances  are  the  same  as  if  the  gaping  wound  had  not  been 
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closed}  or  as  if  a  piece  had  been  cut  out,  as  in  a  wound  with  loss  of 
»ubstance.  Awnirate  observation  of  such  woundä,  which  arc  usualljr 
covered  with  Bonic  «nirritutiug  bcxly,  as  with  a  fold  of  linen  dipped  in 
oil,  with  oiled  or  dry  charpjc,  etc,  shows  the  following  changes — if  we 
«xamine  it  daily,  tliia  is  not  necessary,  it  is  true,  and  may  even  be  in- 
jurious: after  twenty-four  hours,  you  find  the  borders  of  tlie  wound 
slightly  reddened,  somewhat  swollen,  and  sensitive  to  the  touch ;  the 
same  symptoms  as  in  closed  wounds.  As  in  healing  by  first  intcn- 
lion,  these  symptoms  may  be  very  insignificant  or  entirely  absent,  as 
in  oil],  relaxed,  flabby  skin,  also  in  strong  skin  with  thick  epidermis. 
Wo  observe  these  symptoms  best  in  the  skin  of  healthy  children.  An 
extensive  and  increasing  redness,  swelling,  and  pain  about  the  wound, 
make  os  suspect  an  abnormal  course ;  just  as,  with  the  same  symptoms 
in  A  wound  healing  by  first  intention,  various  individual  circumstances 
are  to  be  considered,  and  the  vibrations  from  the  normal  to  the  abnor- 
mal are  so  numerous,  that  the  dividing  line  is  often  dKHcult  to  deter- 
Bune.  After  the  first  twenty-four  hours,  tlie  surface  of  the  wound  has 
changed  but  little ;  all  over  it  you  can  still  recognize  the  tissues  quite 
distinctly,  although  tlioy  have  a  peculiaj  gelatinous,  grayish  appear- 
ance ;  you  also  find  a  considerable  number  of  yellowish  or  grayish-red 
»mall  particles  over  the  surface ;  on  close  examination,  you  find  these 
to  be  small  fragments  of  dead  tissue,  which  still  adhere,  however.  The 
second  day,  you  may  already  notice  a  trace  of  reddish-yellow,  thin 
fluid  over  the  wound,  the  tmsues  appear  more  regularly  grapsh  red 
and  gelatinous,  and  their  boundaries  become  more  indistinct  The 
third  (lay,  the  secretion  irom  the  wound  is  pure  yellow,  somewhat 
thitJccr,  most  of  the  yellow  dead  particles  arc  dctachctl  and  flow  off 
witii  the  secretion ;  the  surfiiec  of  the  wound  beoomcs  more  even  and 
regularly  red — it  deant  off^  as  wo  say  technically.  If  you  had  not 
iKHDld  up  the  wound  (a  stump  from  amputation,  for  instance),  and  had 
leeoired  in  a  basin  the  secretion  that  formed,  the  first  and  second  day 
jDU  would  find  it  bloody,  brownish  red,  then  of  a  gelatinous  dirty  gray, 
thoa  dirty  yellow :  at  the  points  where  the  secretion  flows  from  the 
'Wound,  fibrino  not  un  frequently  sti^ens  in  drops.  If  you  examine  care- 
fully with  a  lens,  even  the  third  day,  you  will  see  numerous  red  nod- 
ales,  scarocly  as  largo  as  a  roitlet-sfted,  projecting  from  the  tissue 
— small  granulea,  ffranulations^  ßeshy  warU.  By  the  fourth  or  sixth 
day  these  have  greatly  developed,  and  gradually  join  into  a  finr",  granu- 
lar, brigfat-red  surface — the  ffrannlatinff  turf  ace  ;  at  the  same  time,  the 
fluid  flowing  from  this  surface  becomes  thicker,  pure  yellow,  and 
of  creamy  consistence ;  this  fluid  is  />us,  and,  when  of  the  quality  here 
described,  it  is  good  pus,  pus  honum  et  iaudahile  of  old  authors. 
Of  this  normal  course  there  arc  many  rorictiesi,  which  chiefly  do» 
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pend  on  the  parts  injured,  and  the  mode  of  injury ;  if  large  shreds  of 
tissue  from  the  surface  of  the  wound  die,  the  wound  is  longer  in  clean- 
ing off,  and  then  you  may  sometimes  see  the  white,  adherent  shreds  of 
dead  tissues  still  clinging  for  days  to  the  surface,  most  of  which  is  al- 
ready granulating.  Tendons  and  fascix  are  particularly  apt  to  hare 
their  circulation  so  impaired,  even  by  simple  indscd  wounds,  that  they 
die  to  an  unexpected  extent  from  the  cut  surface,  while  there  is  little 
loss  of  loose  cellular  tissue  or  muscle.  This  is  undoubtedly  due  partly 
to  deficient  vascularity  of  the  tendinous  parts,  partly  to  their  firm- 
ness, which  does  not  permit  rapid  collateral  dilatation  of  the  vessels ;  the 
same  is  true  in  injuries  of  bone,  especially  of  the  cortical  sulratance, 
where  there  is  often  death  of  the  injured  bone-surface,  that  requires 
a  long  time  for  detachment.  Other  obstacles  to  active  development 
of  granulations  are  constitutional  conditions ;  for  instance,  in  very 
old  or  debilitated  persons,  or  badly-nourished  children,  the  develop- 
ment of  granulations  will  not  only  be  very  slow,  but  they  will  look  very 
pale  and  flabby.  Hereafter,  at  the  close  of  this  chapter,  I  will  give 
you  a  short  review  of  those  anomalies  of  granulation  which  are  daily 
occurrences  in  large  wounds,  and,  to  a  certain  extent,  may  be  regarded 
as  normal  or  at  least  customary. 

But,  to  return  to  the  observation  of  the  normally-developing  layer 
of  granulations,  with  the  continued  secretion  of  pus,  you  perceive 
that  the  granulations  become  more  and  more  elevated,  and  sooner  or 
later  attain  the  level  of  the  skin,  and  not  unfrequently  rise  above  it 
With  this  process  of  goowth,  the  individual  granules  become  thicker, 
and  more  confluent^  so  that  they  can  hardly  be  recognized  as  separate 
nodules ;  but  the  entire  surface  assumes  a  glassy,  gelatinous  appearance. 
Occasionally  the  granulations  remain  for  a  long  time  at  this  stage, 
80  that  we  have  to  use  various  remedies  to  restrain  the  proliferating 
neoplasm  within  bounds  that  are  requisite  for  recovery ;  on  the 
periphery,  particularly,  the  granulations  should  not  rise  above  the 
level  of  the  skin,  for  tlie  cicatrization  has  to  commence  at  this  point. 
The  following  metamorphoses  now  gradually  occiu::  the  entire  surface 
contracts  more  and  more,  becomes  smaller ;  on  the  border,  between  skin 
and  granulations,  the  secretion  of  pus  diminishes ;  first,  a  dry,  red 
border,  about  half  a  line  broad,  forms  and  advances  toward  the  centre 
of  the  wound,  and,  as  it  progresses  and  traverses  the  granular  surface, 
it  is  followed  closely  by  a  bluish-white  border,  which  passes  into  nor- 
mal epidermis.  These  two  seams  result  from  the  development  of 
epidermis,  which  advances  from  the  periphery  toward  the  centre ; 
cicatrization  begins ;  the  young  cicatricial  border  advances  half  a  line 
or  a  line  daily ;  finally,  it  covers  the  entire  granulation  surface.  The 
young  cicatrix  then  looks  quite  red,  and  is  thus  sharply  defined  from 
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die  hcaltliy  skin ;  ifc  feels  ßrm,  more  bo  ihna  the  cutif),  and  ib  still 
very  ialimatcly  connected  with  the  Bubjnocnt  ports,  la  the  course 
of  some  months,  it  gradually  grows  paler,  softer,  more  morable,  and 
finally  while ;  in  the  ooiuse  of  months  and  years,  it  grows  still  smaller, 
but  often  remains  whiter  than  the  cutis  all  tlirough  life.  The 
strong  coutraction  in  tlie  ciciitrii  often  causes  traction  on  tlie  neigh- 
boring parts,  an  eOect  Uiat  is  occiisioually  desirable,  but  sometimeft 
very  unwelcome,  as,  for  instance,  when  such  a  cicatrix  on  the  check 
druwfi  the  lower  eyelid  down,  cauäng  ectropion. 

You  will  occasionally  see  it  asserted  that  the  ciealrtzation  of  a 
gnuiulatlog  surface  may  aomctime»  beg^n  from  several  patches  of 
epidermis  forming  in  Us  midsU  This  is  only  true  of  cases  where  por- 
f  tions  of  cutis  vith  rcto  Malpighii  have  remained  in  the  midst  of  the 
wound,  as  may  readily  happen  in  gangrenous  wounds,  as  tlie  caustic 
agent  may  penetrate  unequally  deep.  Under  such  circumstances,  epi- 
dermis again  forma  from  some  remaining  portion  of  the  papillary 
Uyer,  that  liu«  the  slightest  possible  covering  of  celts  of  the  rete  31jiI- 
piglüi;  ut  these  points  we  have  the  same  circumstonocs  as  when  we 
hare  raised  a  vcsiele  on  the  skin  by  cantharidcs,  inducing  by  the  rapid 
oxnd.itiou  an  elcratioa  of  the  epidennis  from  the  mucous  layer  of 
tlie  skin ;  tliis  is  followed  by  no  granulations,  if  you  do  not  continue 
to  irritate  the  surface,  but  homy  epidermis  again  fonns  at  once  over 
the  muoous  luyur.  But,  if  there  be  no  such  remnant  of  rcto  Malpighii, 
wc  never  have  these  islands  iti  the  cicatrix,  the  formation  of  epidermis 
only  takes  place  gradually,  from  the  periphery  of  the  wound  toward 
the  ecutre.  I  believe  this  so  firmly,  that  I  tbink  surgeons,  who  say  they 
have  seen  otherwise,  must  be  mistaken  in  some  way. 

After  having  considereil  the  external  conditions  of  the  wound,  the 
development  of  granulations,  of  pus,  and  of  the  cicstnx,  wc  must 
now  turn  again  to  the  more  minute  changes  by  which  these  external 
i^mptoms  are  induced. 

It  will  be  simplest  for  us,  again,  to  represent  a  relatively  simple 
cnpiIIaiT  net-work  in  the  connective  tissue:  suppose  a  crescenUc  pieoe 
to  be  cut  out  of  it  from  above ;  first,  there  will  bo  blee<iing  from  the  ve»> 
mAi,  which  will^be  arrested  by  the  formation  of  olots  as  far  as  the 
•ext  branches.  Tlien,  there  must  be  dilatation  of  the  vessels  about 
tlie  wound,  which  is  due  partly  to  fluxion,  portly  to  increased  press* 
me ;  an  increased  transudation  of  blood  serum,  or  on  exudation,  is 
also  a  necessary  result  of  the  capillary  dilatation,  from  causes  above 
girm;  the  transuded  serum  contains  some  fibrogenous  substance, 
which,  by  the  influence  of  the  ncwlj-formcd  cclLs  in  tlie  most  super- 
ficial layers,  coagulates  to  fibrine,  while  the  st-rum,  mixed  with  blood 
platou,  flow«  oC  The  vascular  net-work  would  assume  the  following 
Lilwpe; 
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In  most  cases,  from  insufficient  supply  of  blood-plasm,  at  Ibe  sur- 
&ce  of  the  wound,  more  or  less  particles  of  tissue  will  die ;  as  the 
Btoppftge  of  vessels  must,  of  course,  dcepl}'  affect  the  nutriti*»n  of  tis- 
6ues  not  very  vneculur,  and,  where  tlie  tissues  »re  reiy  stilT,  dilatulion 
of  the  vessels  will  be  interfered  with.  Let  us  suppose  that  the  upper 
hiycr,  8lm(lr<l  in  the  diagram,  is  dead  from  the  changes  in  the  drcnln- 
tion.  What  will  now  take  place  in  the  tissue  itself?  EMemtially, 
the  same  changes  as  in  the  united  edges  of  a  wound;  wandering 
of  white-blood  cells  throngh  the  walls  of  the  vessels,  their  collection 
in  the  tissue  with  the  secondary  action  they  induce  ;■  plastio  iufdtxa' 
tion,  and  inflammatory  new  formation.  But,  since  there  is  no  oppos- 
ing wounded  surface,  with  which  the  new  tissue  can  coales«',  then  to 
be  quickly  transformed  to  connective  tissue,  the  cells,  escaping  from 
the  vessels,  remain  at  first  on  tho  siu-ftice  of  Üie  wound ;  the  exuded 
Bbriiiotis  material  on  the  surface  of  the  wound  becomes  soft  and 
gelatinous ;  at  the  same  time,  the  infiltrated  tissue  of  tlie  surface  of 
the  wound  assumes  the  same  peculiarities ;  the  soft  connective  tissue, 
into  wliich  tlie  young  vesscU  shortly  grow,  even  if  only  present  in 
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smftO  quantities,  holtla  together  tite  cells  of  the  inflammatory  uew  foi^ 
mation,  which  constantly  increase  in  number.  7'ho  granulation  ti'aaua 
is  thus  formed ;  tlii»  is,  therefore,  a  highly-viiscular  inflammatory  new 
fbnnatioD.  At  Crsi,  it  grows  constantly,  the  direction  of  its  growth 
is  £rom  the  bottom  of  the  wound  toward  the  mirface'j  the  tissue  i&y 
however,  of  different  consistence  in  the  \*ariou9  layers,  ita  superficial 
surface  especially  is  soft,  and  most  superficially  of  fluid  cousiätence, 
for  here  the  intercellular  8u!>stanco  becomes  uot  only  gelatinous,  but 
fluid;  tliis  itppennost  thin  fluid  layer,  which  is  constantly  flowing 
«nd  being  constantly  renewed  from  the  granuhitioa  tissue  by  ccll-cxiH 
dalion,  isjnu  (Fig.  6). 

Ilcneo,  pits  is  fluid,  as  It  were  melted,  dissoIi-iHl  inflammatory  new 
fbnnatjou.  A\nierc  jius  is  present  in  quauLJty  it  must  have  oome  from 
some  sort  of  granulation  tissue  or  from  some  other  highly-vascular 
and  usually  highly-cellular  source;  tliis  source  need  not  always  be  a 
surface,  as  in  the  present  case,  but  may  lie  deep  in  tlie  tissue  and  form 
a  cavity ;  the  ocutrc  of  an  inflainmatory  new  formation  auj'^vhere  ia 
the  lissuc  may  break  down  into  pus;  then  wc  have  an  abscess. 

VN'e  shall  frequently  have  occaaion  to  speak  of  this  relation  of  pus 
«ml  gninulatiitus  to  each  other;  hold  fast  to  the  idea  of  granulations 
being  tissue  (not  gniniileü),  and  of  jnis  being  fluid  inllaininalxjry  new 
formation,  and  you  will  hereafter  readily  understand  many  prooessea, 
«specially  chroaic  iufhiinniations,  whoso  variable  appearance  you  would 
otherwise  find  iucomprehensible. 

Lei  US  now  say  a  few  words  about  pus  itself.  If  lefl  standing  in 
ft  Teasel,  it  separates  into  an  upper,  tliin,  cle-ar  layer,  and  a  lower  yel- 
low one;  the  former  is  f1ui<l  intercellular  su)>stanee,  the  latter  contains 
chiefly  puvcorpnsdes.  On  simple  microacopio  cxaininntion  these  are 
round,  finclj  punctated  globules,  of  the  size  of  white-blood  corpuscles; 
tbey  contain  three  or  four  dark  nuclei,  which  become  quite  distinct 
on  aiidition  of  acetic  acid,  because  it  dissolve«  the  pale  granules  of 
Ifav  protoplasm,  or  at  least  swells  tliera  bo  that  tliey  become  tnLnspar> 
ent.  The  nuclf  i  are  not  soluble  in  acetic  acid ;  tlie  entire  globule  ia 
readily  dissolved  In  alkalies. 

Fia.  5. 
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At  a  and  b  we  see  the  pus-cells  as  thej  usually  appear  when  we 
cover  a  drop  of  pus  with  a  thin  glass,  and  without  any  addition  ex- 
amine it  under  the  microscope.  The  above-mentioned  observations 
of  Von  Reckling hanaen  have  shown  that  only  the  dead  cells  have  this 
round  shape ;  if  we  observe  the  pus-cells  in  the  moist  chamber  on  a 
wanned  object-table  (according  to  M.  Schultze\  we  see  the  amCboid 
movement  of  these  cells  most  beautifully.  These  movements,  which 
only  go  on  slowly  and  sluggishly  at  blood-heat,  become  more  rapid 
at  a  higher  temjierature,  and  less  so  at  a  lower.  The  number  of  pus- 
cells  in  pus  is  so  great,  Üiat  in  a  drop  of  pure  pus,  under  the  micro- 
scope, the  fluid  intercellular  substance  is  not  at  all  perceived.  Chemi- 
cal examination  of  pus  is  difficult,  first,  because  the  corpuscles  can- 
not be  completely  separated  from  the  fluid,  also,  because  the  large 
quantities  of  pus  obtainable  for  chemical  examination  had  already 
t)een  a  long  time  in  the  body,  and  may  have  changed  morphologically 
and  chemically ;  and  lastly,  because  chiefly  protein  substances  are  con- 
tained in  pus,  whose  perfect  separation  hitherto  has  not  always  been 
possible.  If  we  let  pus  from  a  wound  stand  in  a  glass,  the  dear, 
bright-yellow  scrum  usually  occupies  more  space  than  the  thick,  straw- 
yellow  Bcdiraent,  wliich  contains  the  pus-corpuscles.  Pus  contains 
ten  to  sixteen  parts  of  firm  constituents,  chiefly  chloride  of  sodium ; 
the  ashy  constituents  are  about  the  same  as  those  of  blood-serum. 
Hccent  examinations  of  pus  have  shown  that  myosin,  paraglobulin, 
Protagon,  fatty  acids,  leucin,  and  tyrosin,  are  constant  constituents. 
Pus  collected  in  the  body  does  not  readily  undergo  acid  fermenta- 
tion ;  pure  fresh  alkaline  pus  soon  becomes  sour,  however,  if  it  is 
left  standing  for  a  time  even  in  a  covered  glass. 

Let  us  now  return  to  the  granulation  layer,  where  we  have  still 
an  important  point  to  consider,  namely,  the  numerous  vessels,  which 
give  its  red  appearance.  The  extensive  vascular  loops  that  must 
form  on  the  surface  of  the  wound,  and  which  in  the  diagram  (Fig.  C) 
are  too  small  and  too  few,  commence,  with  the  growth  of  the  surround- 
ing g^nulation  tissue,  to  elongate  and  become  more  tortuous ;  tow- 
ard the  fourth  or  flfth  day  new  vessels  develop  as  fine  lateral  capil- 
lary communication,  as  in  healing  by  first  intention,  and  the  tissue  is 
soon  traversed  by  an  excessive  number  of  vessels,  which  have  so 
much  effit^ct  on  the  appearance  of  the  entire  granulation  surface  that 
it  is  hardly  recognizable  on  the  cadaver,  where  the  ftilness  of  the  ves- 
sels is  wanting,  or  is  at  least  less  marked  than  during  life,  and  the 
tissue  consequently  api>ears  pale,  relaxed,  and  much  less  thick.  The 
question  arises,  \^'^lence  come  these  remarkable,  small,  gradually-con- 
fluent red  nodules,  which  are  visible  to  the  naked  eye  J  "Why  does 
not  tlie  surface  look  even  ?    Indeed,  this  is  frequently  the  case ;  the 
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granules  are  by  no  means  always  distinctly  defined ;  but  it  is  nut  easy 
to  explain  the  cause  of  their  form.  It  ia  usually  assumed  that  the 
granule«  are  to  bo  regarded  as  imitations  of  tlie  cutaneous  papiihe; 
but,  indepoudent  of  the  fact  that  it  is  incomprehensible  why  such 
structures  should  be  imitated  in  muscle  and  bonn,  and  tliat  the  gran- 
ules are  ttsually  ten  times  as  large  as  the  cutaneutis  papilla.',  this  ia 
DO  real  exphuiation.  Tlic  appearance  of  the  granules,  doubtless,  de- 
pends on  the  arrangemuut  of  ibe  vascular  loops  into  tufts,  on  certain 
boundaries  between  tlic  different  groups  of  vessels.  Hence  we  might 
■oppose  tliat  the  vascular  loops  acquire  this  form  without  known 
ouise.  Still,  it  seems  to  mc  natural  to  compare  tbem  to  tlie  droum- 
scribed  capillary  dibtrict«,  already  formed  in  the  normal  tissues^  of 
which  we  have  numerous  examples,  especially  in  the  skin  and  in  fat 
You  know  that  every  sweat  and  sebaceous  gland,  every  hair-follicle 
and  fut-lobule,  has  its  nenrly-olosc<l  capillary  net-work,  and,  by  the 
enlargement  of  such  capillary  net-works,  the  peculiar  closed  vascular 
forms  of  the  granules  might  arise.  In  fact,  in  the  cutaneous  and 
btty  tissuo  yuu  wilt  find  the  individual  fletiliy  growtlis,  particularly 
sharply  and  clearly  defined,  while  this  is  more  rarely  the  case  in 
muscle,  where  these  bounded  cnpillary  disrtricts  do  not  occur.  It  can 
only  be  decided  by  artificial  injections  of  fresh  granulations,  whetlier 
this  explanation  is  correct ;  till  then,  it  remains  simply  an  attempt 
to  refer  this  pathological  now  formatioa  to  normal  analumioal  ood- 
ditions. 

TI»6  following  Ekcteh,  in  whiiih,  on  account  of  the  great  enlarge- 
ment, and  the  small  injured  district,  nothing  can  be  seen  of  the  granu- 
lar layer,  may  serve  you  as  a  diagram  of  the  development  of  tlic  gran* 
uUtion  tissue  with  its  vessels,  and  of  its  relation  to  pus  and  to  the 
subjacent  umtrix,  as  it  has  developed  from  Fig.  4.  With  tltc  for- 
mation of  this  rich  new  course  of  circulation,  the  re<lness  of  the  edge« 
of  tho  wound,  caused  by  the  collateral  circulation,  disappears,  the 
symptoms  of  fluxion  having  previously  ceased  soon  uft<;r  t!ic  injury. 
It  has  already  been  stated  tltat  pus  is  inflammatory  new  formation 
which  has  liecome  6uid ;  strictly  sjKaking,  this  is  only  the  case  in 
purulent  moll  tog  down  of  infdtrated  tissues,  in  fonnation  of  granula- 
tion* and  abscess.  The  secretion  of  pus  from  the  gmnuliiting  surface, 
tn  which  Uie  latter  loses  no  substance  by  giving  off  pus,  is  to  be 
fcgutled  OS  the  continual  escape  of  numerous  pus-cells  on  the  surface 
of  the  granulations,  in  part  directly  from  the  granulation  tissue,  partly 
from  the  vascular  loops.  Tlius  the  secretion  of  pus  on  the  grauulation 
•ur&oe  becomes  quite  analogous  to  the  secretion  on  the  mucous  and 
s«rous  membranes,  and  pariiculnrly  to  the  increased  secretion  froni 
nuoous  membrane  Ia  cutarrh.     This  also  fully  shows  the  dÜTcreuco 
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between  accretion  of  pus  ami  progressive  suppurative  soHcning  of 
tifisuo  (suppuratiou  ami  ulceration). 


no.  a. 


Vltgma  at  gfanbuiaa  of  a  wmnMl ;  Uie  liijpr  of  mu«e11i  la  tvprasFntiNl  u  hAvItit;  )>«cti  irtMl 
m  t^  Mvtlc  arlil,  Ui  dl»Uiun>i»t>  ili«  im^-reOa  In  the  igon  more  sccontcljr  bum  lb«  crstia- 
toltoft  Ulla.    IUkdU«]  8Cn--IÜD  dluuelcn. 

If  the  gTon-lk  of  the  granuUtions  was  not  arrested  at  some  point, 
a  constantly -growing  granulation  tumor  would  be  formed.  Fortu- 
nately, tliis  is  never  or  very  rarely  tlic  case.  You  already  know,  from 
the  reprcsentutiun  of  the  external  conditions,  that  when  the  granula- 
tions  have  reached  the  level  of  the  cutis,  or  even  sooner,  they  cease 
to  grow  and  are  coat4^  with  opidcmiis,  and  retrograde  to  a  cicatrix* 
Tlie  following  changes  occur  in  the  tissue:  At  first,  in  tlie  granulft* 
tion  tissue,  as  in  tins  edges  of  the  wound  in  healing  by  the  first  inten- 
tion, liiere  are  numerous  colls  which  are  destroyeil.  Not  only  the 
millions  of  pus-colls  on  the  surface,  but  also  cells  in  the  depths  of  tlie 
granulstiuu  tissue,  disajjpcar  by  disiutegration  and  reabeorpliuu ;  it  is 
very  probable  that  cells  from  the  granulation  tissue  may  pass  back  nn- 
injured  into  the  vessels,  as  wo  shall  boo,  when  trcjiting  of  the  Organi- 
zation of  throuibosea  of  the  vessels.     As  the  cells  retrograde,  ftue  fat 
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gmnulf*«  g^Tidimlly  form  in  them,  not  only  in  ilio  round  but  also  in 
the  Bpindle-älwped  ones;  such  cells,  which  are  composed  of  very  fine 
&i-g1obules,  are  generally  called  granular  celia  (KOnichcnzellen) ;  they 
o(i*^n  occur  in  the  granulations,  as  al>ove  described.  When  the  gran 
ulalion  tissue  is  tlius  diminished  by  atrophy,  and  escape  of  the  oells, 
and  at  the  Ramc  time  the  new  formation  of  cells  ceases,  something  im- 
portant must  happen,  that  is,  the  gradual  consolidation  of  the  gelat- 
inous intcrcclIuUr  tissue  to  striated  coimoctirc  tissue,  wliicU  is 
brought  about  by  the  steadily-tncrousiiig  losa  of  water,  that  is  carried 
off  by  the  vosscb  ond  evaporated  from  the  surface ;  then  the  remain- 
ing cells  at  once  assume  the  shape  of  the  ordinary  oonnective-tissue 
c-  '   -.     Acoording  to  the  view  of  other  observers,  the  original 

in  ^ir  substance  entirely  disappears,  and  its  place  is  supplied  by 

the  protoplasm  of  granulation  celts  which  transforms  into  fibrous  tis- 
sue. With  these  changes  which  take  place  fipom  the  periphery  tow- 
■zd  the  centre,  tlie  secretion  of  pus  on  the  surface  ceases ;  at  the  very 
drcnimff-Tcnuc  of  tlic  wound  on  tho  condeustng  granulation  tissue 
epidermis  forms  and  quickly  scpuratos  iutoliard  epidennic  and  mucous 
layers ;  according  to  «7!  A  moM,  this  formation  takes  place  by  the  di- 
vision of  a  ppotopla-ira,  at  first  entirely  amorphous,  in  the  immediate 
Ticinity  of  the  existing  l»onlor  of  epidermis.  Lastly,  the  superfluous 
capHlaties^muat  be  obliterated;  few  of  them  remain_to  keep  up  Oie 
'^cu3aticmthroi|^h  the  cicatrix.  With  their  obliteration  the  ■'  '  - 
oomca  drJCT.  toMgher,  contraotg_tnorc  and  more,  and  often  th  .  .  \ 
dOW^t  aoqalro  its  pcrmajicnt  form  and  consistence  for  years, 
— "^^ewhole  process,  like  all  Uiese  modes  of  healing,  contains  much 
that  is  very  remarkable,  although  recent  invcatigatious  liare  explained 
many  of  the  more  minute  muqihological  diaogcs.  The  possibility, 
nar»  the  necessity,  under  otherwise  normal  drcinnstances,  of  arriving 
ftt  A  typical  termination,  is  the  chief  characteristic  of  those  new  forma- 
tions that  are  induced  by  an  inflammatory  process.  If  this  natural 
course  of  healing  does  not  take  place,  it  is  because  citiier  constitu- 
tiuiuU  or  local  conditions  uidircctly  or  directly  interfere,  or  because  the 
organ  attacked  is  so  important  to  life,  the  disturbance  to  the  entire 
body  BO  severe,  that  tliere  is  death  of  tho  organ,  or  of  the  inrlividual, 
or  that  the  functional  disturbance  of  the  former  causes  the  death  of 
the  latter.  Every  new  formation,  due  to  inflammation,  always  has  the 
t«)dcncy  to  reach  a  certain  point,  to  retrognule,  and  pass  into  a  sta- 
tiooary  state,  while  other  new  formations  have  no  snch  natural  tcrmi- 
luUtoa,  but  usually  continue  to  grow. 

Different  as  hoaljiig  by  tho  first  and  second  intentions  appears,  at 
the  first  glance,  the  morphological  changes  in  the  tissue  are  in  both 
OBses  the  some ;  you  only  need  to  divide  Fig.  3  at  a,  to  have  the  same 
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picture  as  in  Fig,  6.  Observation  teaches  in  the  simplest  mann«*  that 
this  is  actually  so ;  if  a  wound  almost  healed  hy  first  intention,  but 
not  jct  consolidated,  be  torn  open,  we  have  a  granulating  wound 
which  soon  suppurates.  You  will  hereafter  be  frequently  convinced 
of  this  in  practice. 

The  above  process  of  healing  by  immediate  adhesion  and  by  gran- 
ulation we  have  termed  traumatic  inßammation,  and  have  found  it 
identical  with  some  other  forms  of  inflammation ;  it  has  also  been 
stated  that  a  marked  peculiarity  of  traumatic  inflammation  is,  that  in 
it,  without  some  furÜier  cause,  the  irritation  in  the  tissue  does  not 
extend  beyond  ihß  immediate  vicinity  of  the  injury.  But  we  shoiild 
here  mention  that,  in  ordinary  medical  intercourse,  it  is  not  usual  to 
say  the  wound  is  inflamed,  if  all  goes  on  normally ;  but  by  inflamma- 
tion of  the  wound,  in  ordinary  surgical  language,  is  meant  a  progres- 
sion of  the  inflammation  beyond  the  ordinary  extent.  We  call  a 
wound  inflamed  when  the  borders  swell  greatly,  and  become  very  red 
and  painful ;  in  an  immediately  united  wound,  this  is  not  a  good  sign, 
for  extensive  fluxion  is  often  accompanied  by  excessive  suppuration. 
We  shall  hereafter  speak  of  the  great  importance,  under  certain  cir- 
cumstances, of  this  progressive  inflammation,  which  is  particularly  apt 
to  occur  in  contused  wounds,  and  of  its  causes ;  here  I  only  wished  to 
call  your  attention  to  a  form  of  speech  which  is  not  quite  correct,  but 
is  common. 

It  is  not  the  object  of  these  lectures  to  show  you  on  preparations, 
step  by  step,  the  morphological  microscopical  changes  in  wounded  tis- 
sue— ^you  will  see  these,  in  the  practical  lessons  on  pathological  histol- 
ogy— but  I  will  show  you  a  few  points,  so  that  you  may  not  think  that 
the  processes  of  which  I  have  spoken  can  only  be  demonstrated  on 
diagrams. 

The  cell-infiltration  of  tissue,  after  irritation  by  an  incision,  is  best 
seen  in  the  cornea.  Four  days  ago  I  made  an  incision,  with  a  lance- 
shaped  knife,  in  the  cornea  of  a  rabbit ;  yesterday  the  incision  was 
visible  as  a  fine  line  with  milky  cloudiness.  I  killed  the  animal  care- 
fiilly,  cut  out  the  cornea,  and  let  it  swell  in  pyroHgneous  acid,  till  this 
morning ;  then  made  a  section  through  the  wound,  and  cleared  it  up 
with  glycerine. 

Now,  at  a  a  (Fig.  7),  you  may  see  the  connecting  substance  be- 
tween the  edges  of  the  wound,  In  which  there  has  been  a  considerable 
collection  of  cells,  between  the  lamells  of  the  cornea,  where  the  cor- 
neal corpuscles  lie.  These  cells  are  not  so  evident  in  the  method  em- 
ployed as  in  that  where  carmine  is  used,  still  the  intermediate  sub- 
stance between  the  edges  of  the  wound  is  veiy  distinct.   As  you  see,  it 
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ounsUts  almost  entirely  of  cells;  the  cells  alone  woiüd  not,  however, 
render  the  union  sufficiently  firm,  if  tliey  were  not  glued  togcUicr  by 
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a  fibrinous  cement.  Tlie  young  cells  probably  come  out  of  the  edges 
of  tbe  wound  from  the  Gssiues  between  the  oorneal  lamellse,  and  prob* 
bly  do  not  originate  in  the  connectire  substiuicc  between  the  e<lgea 
■  ibc  wound ;  on  the  contrary,  the  latter  is  finully  funned  from  tbem. 
Let  mc  remark  incidentally,  those  fine  comcal  cicatrices  subsequent- 
ly clear  up,  so  as  to  Icapc  scarcely  a  trace.  All  the  cells  that  you 
hero  8CC  in  tlic  preparation  come  from  the  vascular  loops  of  the  con- 
junctiva ;  the  normal  stellate  corneal  celld  are  not  visible  here. 

Here  (Fig.  8)  you  have  a  transverse  section  through  a  tweuty-foiip- 
bour  old,  freshly-united  wotmd  in  the  choek  of  a  dog.  The  incision  is 
well  marked  at  a  a  /  the  edges  of  the  wound  are  separated  by  a  dark, 
iiiteniicdiaic  substance,  wliich  consists  partly  of  wliite  cells,  partly  of 
red  corpuscles — the  latter  belong  to  the  blood,  escaped  between  the 
e4gcs  of  the  wound,  after  the  injury ;  tlte  conncctivo-tissuc  fissures 
erosscd  by  the  wound,  in  which  the  connective-tissue  cells  lie,  are 
ftlnady  filled  with  numerous  ncwly-fonncd  cells,  and  these  cells  have 
alroody  pushed  into  the  extra vasaled  blootl  birtween  the  edges  of  the 
wouod.  Ttio  preparation  has  been  treated  with  acetic  acid,  bence  you 
nolongrr  see  the  striation  of  the  connective  tissue,  but  sec  the  young 
cells  more  distinctly.  I.jnok  particularly  at  certain  strings,  rich  iU| 
odls,  that  extend  from  the  wound  toward  both  sides  (6  A  ft) ;  these 
arc  blood-vesscli  in  whose  sheaths  many  cells  arc  infiltrated ;  this  is 
a|>pan;ntly  because  here  many  wbitC'blood  cells  have  passed  through 
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Fine  sections  cannot  be  made  of  granulation  tissue,  just  taken 
from  a  wound ;  it  is  generally  a  very  difficult  subject  for  fine  prcpora- 
lious.  If  you  bardcD  tbc  granulation  tissue  in  alcoLol,  color  tbe  sec- 
tion witb  camtine,  tben  clear  it  up  ^ith  gljccriuc,  you  have  a  speoi- 

men  like  Fig.  10. 
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The  tissue  appears  to  coosist  solely  of  cells  and  vessels,  with  very 
thin  walls ;  the  whole  tissue  is  shrunken  by  the  alcxihol,  so  that  wo 
hfsrc  see  nothiog  of  tbe  niuoous  intercellular  substance  which  is  al- 
ways present,  even  if  only  in  small  quantities,  in  healthy,  fresh  granu- 
lations. 

We  see  tbe  tissue  of  the  young  cicatrix  particularly  well  in  the 
fiillowing  preparation  (Fig.  II),  which  was  taken  &üm  a  broad  cica- 
trix, following  granulation  and  suppuration,  in  the  back  of  a  dog, 
about  four  or  five  weeks  after  the  injury. 
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llie  preparation  has  been  treated  with  acetic  add,  to  show  the  ar- 
rangemcnt  of  the  oouncctive-tissuc  cells,  that  have  formed  &om  the 
granulation  tissue;  a  a  a  areparlljr  obliterated,  jwrtly  slUl  p^-nueable 
hltKjd-vessels ;  the  ronnective-t issue  cells  are  still  relativelj  luT;ge,  suo- 
culontjand  distinctljp  spindlc-fthnpcd,  bUll  the  intercellular  sabstanoe  U 
richly  developed. 

To  study  the  state  of  the  blood-vessels  in  the  wound,  we  must 
make  injections ;  this  is  quite  difficult,  and  quick  success  often  depends 
on  a  lucky  chance. 
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Uiirlzoalat  Mctton  tTirmu^  lb*  toartie  of  adiw.  near  Ute  suiihce,  maHv  with  R  hnmA  ku^ns. 
Frnnul  MTtlnii  lhn.n?h  ihi' tmirneiner  lojectlfmaild  hani-TTtiüT,  fr'T  rti'M  ^^,llls  nf»rr  Ih« 
Injurj.    Uaiiillltrit  :<    -  i  ■  t-™;  after  tt)n*odutff—a '.    ,  i  "•■la 

the  Nl^ee  of  ilir  iv  -ildK  of  lllaniciiitiir7-i(Mh<  .<n- 

«ami  filuiNlt.    Tti'- '  I        I'UWhl  through  two  \»jvt  ■  ■ r. 

I^Mit'liij  of  (hff  rr«>><'>  «tiUi  dlUtalUni  in  butli  iMidcnufHiCA'^uud;  cooiuitiiic iti^  v'.ousf 
Uoaut  Ui»  \voiit  Inio  tb«  coniiccUve  ■ubütanco. 


On  this  subject  we  hare  the  recent  works  of  Wj/trodsoß"  and 
77t\€i'8^hy  whwc  rrstilta  In  the  main  agree  partly  with  one  another, 
partly  with  my  investigations  ou  this  subject.  W\/wo<hoff^  who  oj> 
nratod  on  dugs*  tongues,  gives  a  series  of  representations  of  the  con- 
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fluzimatory  Dew  formation,  where  tbo  primary  cellular  tissue  forms,  tlio 
l/mpb-vcasols  are  mostly  closed,  partly  by  fibrous  coagulations,  partly 
by  Dcw  cell  forniutions.  These  obson-ations  have  also  been  coiifinned 
quite  recently  by  Ia/scA,  of  St,  Petersburg,  by  examittations  of  trau* 
matically  inflamed  testicles. 


LECTURE  VIII. 


OcBnml  Boacüon  after  Iiyiiix. — Surgical  Fever. — ^Theortra  of  tho  Fcwr.— Propnoaia. — 
TroMmcni  of  SitopU  Wound«  and  of  WountUd  Petion«.— Opoo  Tnoüncnt  of 

VOQIUl«. 

GE^TLJ:sfEx:  You  now  know  the  external  and  internal  minute 
processes  in  the  healing  of  wounds,  so  iar  as  it  is  possible  to  follow 
them  with  our  present  microscopes. 

Of  the  tcoitnded  person  wo  have  not  yet  spoken.  If  you  have  crib- 
IcMlly  examined  hSa  oondition,  you  will  have  noticed  changes,  which 
may  not  bo  explained  by  cell-knowledge  (mit  Zcllcnwcisheit),  and 
pertiaps  not  at  all. 

Possibly  even  the  6rst  day  the  patieut  may  hare  been  restlesa 
toward  evening;  he  may  have  felt  hot,  thirsty,  with  no  appetite,  some 
headache,  wakeful  at  night,  and  dull  tho  next  morning.  These  sub- 
jective SJ^nptouls  increase  till  the  evening  after  the  next  day.  If  we 
Ibel  the  pulse,  we  find  it  more  frequent  than  normal,  the  ^dial  artery 
is  tenser  and  fuller  than  before;  the  skin  is  hot  and  dry;  wc  lind  the 
bodily  tcmpcrtaurc  elevated ;  the  tongue  is  coated  and  readily  bocomos 
dry.  You  already  know  what  ails  the  patient — he  has  fever.  Yea,  be 
baa  fever;  but  what  is  fever?  whence  comes  it?  what  oonneoUon  is 
therebetween  the  different  remarkable  subjective  and  objective  symp- 
toasf  But  do  not  ask  any  more  questions,  for  I  can  scarcely  answer 
those  already  proposed. 

By  the  name  "fever"  we  designate  tho  corabination  of  symptoms 
whidi,  ia  a  thousand  diflereut  shapes,  almost  always  aooompanies  in- 
flammatory  diseases,  and  is  generally  apparently  due  to  tlietn.  Wo 
know  Lta  diuntion  and  oourse  in  various  dbcascs ;  Bttll,  its  nature  is  not 
folly  understood,  olthough  it  is  better  known  than  formerly. 

Tbc  different  fever  symptoms  appear  with  very  variable  intensity. 
Two  of  these  »j-mptoma  are  the  most  oonstant,  viz.,  the  increase  of 
polac  and  bodily  temperature ;  we  can  meaflurc  both  of  tbem,  the  first 
by  eouiitlug,  the  latter  by  the  thermoinetcr.  The  frequency  of  the 
heart*«  beat  depends  on  many  things,  especially  on  psychical  excite- 
nent  of  all  aorta;  it  shows  sligiit  diilerences  in  sitting,  lyioff,  standing. 
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wnniing-.  nwicc,  tbcTC  arc  majay  tlungs  lo  wliich  wo  must  allcnJ,  if  we 
would  uroid  error.  However,  we  may  ovoid  these  mistakes,  and  for 
oonturies  the  froqucnoy  of  tlio  pulse  has  been  used  as  ft  measure  of 
fever.  Exnmiiuitioii  of  ibe  pulae  also  shows  other  things  important  to  ' 
be  known :  the  arooont  of  the  blood,  tension  of  the  artcric«,  irregu> 
larity  of  the  hcari-bcot,  etc. ;  and  it  should  not  bo  neglected  even  now 
thnt  wc  have  other  modes  of  measurement  of  the  fever.  This  other, 
and  in  some  respects  certainly  better,  mode  of  measuring  the  amount 
and  duration  of  the  fever  is  determination  of  the  bodily  temperature 
with  carefully-preisired  thennometora,  whose  scales  are  divided,  accord- 
ing to  CeUiuSf  in  one  hundred  degrees,  and  each  degree  in  ten  ports. 
Tlie  introduction  of  tliis  mode  of  mcasurcTucnt  into  i>ractice  is  due  to 
Von  ßürensprung,  Traube^  and  Wunderlich  /  it  has  the  advantage  of 
graphically  preseutbg  the  measuremonls,  whic-h  are  usually  made  at 
9  A<  u.  and  5  r.  m.,  as  curves,  and  making  them  at  once  easily  read. 

Ä  series  of  obsen'utioas  of  fever  in  the  normal  course  of  ^vnunda  | 
abows  the  following  points:  traumatic  fever  occasionally  begins  imme>  ] 
dintoly  aflfr  an  injury,  more  frequently  not  till  the  second,  tliird,  or  I 
fourth  day.    The  highest  temix^rature  attained,  idthongh  rarely,  is 
104.5°  F.-l 05.5";  as  a  rule  it  docs  not  rise  much  above  102''-iO3\ 
Simple  tmumatio  fever  docs  not  usually  last  over  a  xvcok ;  in  most 
cases  it  only  continues  from  two  to  five  days ;  in  many  cases  it  is  en- 
tirely absent^  us  in  most  of  the  small  superficial  incised  wounds  nf 
which  wo  spoke  above.    Traumatic  fever  depends  entirely  on  the  state 
of  the  wouud  ;  it  is  generally  of  a  remilling  type ;  the  deeliue  may 
take  place  rapidly  or  slowly. 

From  these  obscn-ations  wc  should  natiumlly  suppose  the  fever 
would  be  the  liigher  tbo  more  severe  the  injury.  If  the  injury  be  too 
insignificant,  there  is  cither  no  fever  or  the  increase  of  tcmjx^raturc  is  so 
slight  and  evanescent  as  to  escape  our  modes  of  measurement.  It  haa  , 
been  thought  that  a  scale  of  injuries  might  be  constructed,  according  to 
which  the  fever  would  last  a  longer  or  shorter  time,  and  be  more  or 
less  intense,  in  proportion  to  the  length  and  breadth  of  the  wound. 

This  conclusioi»  is  only  approximately  rorrert,  after  making  very 
cwnsiderable  limitations.  Some  persons  become  feverish  after  very 
slight  injuries;  others  do  not,  even  after  severe  ones.  The  cause  of  this 
difTerenco  in  the  occurrence  of  traumalio  fever  depends  partly  on 
whether  the  wound  heals  with  more  or  less  inflaromaton,*  symptoms, 
partly  on  unknown  influencea.  We  cannot  avoid  the  supposition  that 
purely  indindual  circumstauccs  have  some  influence :  we  see  that,  &om 
umilar  injuries,  one  person  will  bo  more  disposed  to  fever  than  an- 
other. 

Before  going  on  to  examine  how  the  state  of  Ihe  wound  is  related 
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to  the  genera!  conilition,  we  must  cxaroino  the  latter  a  little  more 
carefully.  The  most  prominent  and  physiolop^ically  the  most  remark- 
able s)^nplom  of  the  fever  ia  the  elevation  of  the  temperature  of  the 
bloocl,  and  the  consequent  increase  of  the  bodily  tcin|)crature.  All 
the  modem  theories  of  fever  turn  cm  the  czplunatioD  of  this  symptom. 
There  is  no  «^und  for  supposing-  that  in  fever  any  absolutely  new 
element  must  be  added  to  the  requirements  acting  for  the  preservation 
of  a  ooDstaat  tempcmturu  !u  the  body,  but  it  ia  probable  that  the  fever 
temperature  ia  caused  by  some  change  of  the  normal  requirements  of 
tcm|K;ruture,  which  vary  readily  with  circumstances.  "VAHien  you  re- 
member that  men  and  animals  in  the  varied  temperatures  of  summer 
bad  winter,  io  hot  and  cold  climates,  have  about  the  same  temperature 
of  the  blood,  you  will  sec  that  the  conditions  of  production  and  giving 
off  of  heat  are  susceptible  of  great  modification,  and  that  within  these 
oouditions  there  may  very  possibly  be  abnormities  of  the  resulting 
bodily  temperature.  It  is  evident  a  priori  that  an  increase  of  bodily 
temperature  may  depend  either  on  diminution  of  the  amount  of  heat 
^TOD  off,  the  production  remaining  the  same,  or  on  increased  produo- 
tion^  the  loss  of  heat  remaining  the  same  (other  relations  of  these 
&ctorB  to  each  otlier  are  possible,  but  I  shall  pa^a  over  tliem,  to  avoid 
coofusing  you  on  this  difGcuU  question),  Tlie  decision  of  this  cardinal 
qqcstion  docs  not  seem  possible  at  present;  it  would  be  possible  by 
determining  and  comparing  the  quantity  of  heat  produced  in  fever 
and  in  normal  conditions,  by  the  so-called  calorimetrical  experiment 
on  men  and  large  warm-blooded  animals ;  but  hitherto  there  have  been 
great  lüflioiltics  in  the  way  of  these  experiments.  Ziebermeistcr  and 
X«y</«n  have  invented  methods  of  calorimetry,  that  seem  to  me  cop- 
»ct;  but  the  methods  and  conduaions  of  UebenneisUr  have  been 
energetically  combated  by  Senator,  Tlence,  in  regard  to  the  above 
qncslinns,  we  ore  still,  to  a  great  extent,  thrown  on  probability  and 
faypotticsifi.  As  the  production  of  heat  depends  chiefly  on  oxidation 
of  the  constitoent«  of  the  body,  increase  of  the  latter  would  necessarily 
be  followed  by  increase  of  the  former  if  the  loss  of  heat  remahied  the 
Mme.  Now,  since  the  amount  of  urea  is  regarded  cliiefly  as  the  result 
of  tlie  burning  up  of  the  nitrogenous  bodies,  and  as  the  amount  of  urea 
excreted  in  fever  is  usually  inavaflcd,  and  the  weight  of  the  body 
rapidly  decren5e-%  as  appear«  from  the  experiments  of  O.  Weber,  TAfhev' 
meistrr,  Sc/meidcr,  and  Ltyden,  tins,  with  the  above-mentioned  calori- 
metric  experiment«,  is  oonsidered  strong  proof  that  in  fever  the  coo- 
mmptiou  is  greatly  increased,  and  that  consequently  more  warmth  is 
really  produ(.y?d  than  in  the  normal  state,  more  than  can  be  disposed 
of  by  the  body  in  the  same  time.  Trattbe  gives  another  view  of  the 
oeuuieuoc  of  fever-heat :  be  afcscrt«  that  every  fever  begins  with  cncp- 
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getic  contraction  of  the  cutaneous  vtsacIb,  especially  of  the  smaller  j 
arteries,  and  that  thus  the  giving  off  of  heat  to  the  air  is  decreased,  and  1 
more  heat  collected  in  the  body,  without  its  actually  producing  more. 
Although  this  hypothesis  is  advanced  by  its  author  with  M'uiiderful 
abitily  and  aeutenesa,  and  is  apparently  supported  by  the  wcnk  of 
Saiat&r,  1,  with  most  pathologists,  cannot  agree  with  it,  esi>e<'Jally  as 
the  premises,  tlic  contrnclion  of  tlie  cutaneous  vessels,  can  only  bo  ao* 
knowlcdged  in  the  eases  beginiug  with  chill ;  but  Ihlfl  chill  ia  by  no 
means  a  constant  symptom  in  the  fever.  Hence,  in  what  follows,  we 
sliall  start  from  the  point  that  in  fever  there  is  increased  production 
of  heat.  Then  arises  the  question,  How  does  inflammatJuu  generally, 
and  tmumatic  intlammation  particularly,  effect  the  increase  of  bodily 
temperature?    'Hiis  question  is  answered  in  various  ways: 

1,  At  the  point  of  iuaammation,  as  a  result  of  the  lively  intercliange 
of  tissue,  heat  is  produced ;  the  blood  flowing  through  the  inflamed 
part  ia  wanned  more,  and  distributes  the  abnormal  amount  of  heat  hero 
acquired,  to  the  whole  body.  That  the  inflamed  part  is  warmer  than 
the  Don-iaflamcd  is  readily  proved,  especially  in  superficial  parts,  as  in 
tiie  skin,  but  this  does  not  prove  that  more  warmth  is  produced  here 
than  is  usual,  but  is  probably  simply  due  to  the  circulatiou  of  more  blood 
through  the  dilated  capillaries ;  if  the  inflamed  part  be  not  warmer  than 
the  blood  flowing  tu  it,  it  ia  not  probable  that  it  should  produce  heat. 
The  investigations  on  this  point  ore  numerous  and  contradictory.  The 
tbcrmometricat  measurements  of  0.  TJ'eAfrand  Sufschmidt  have  given 
various  results;  usually  tl»e  temperature  in  the  wound  and  in  the  reo- 
tum  (which  has  about  the  warrotli  of  arterial  blootl)  were  equal;  occa- 
sionally the  former  was  higher  than  the  latter,  sometimes  the  reverse; 
the  difference  was  never  great,  not  being  more  than  a  few  tenths  of  a 
degree  in  any  case.  Recently  O,  Weber  has  hit  on  a  new  method  of 
measurement,  the  thermoelectric:  by  his  ver>*  diiTicidl  investigations 
the  question  seemed  to  be  decided  that  the  inflamed  j>art  is  always 
warmer  than  the  arterial  blood;  indeed,  that  the  venous  blood  coming 
from  the  seat  of  inflammation  is  womier  than  the  arterial  blood  going  to 
it  Quite  recently  these  investigations  were  repeated  in  Königsberg 
hyff.  Jacobson^  M.  Jicmhardt^  and  G.  JLamlien^  with  the  final  re- 
sult of  showing  no  increase  of  warmth  in  the  inflamed  part  From  the 
contradiction  of  the  results  of  observation  it  is  impossible  to  form  a 
judgment  on  this  point.  Nevertheless  it  seems  certain  that  in  the  in- 
6amed  part  there  is  not  enough  heat  produced  to  elevate  the  tempera- 
ture of  all  the  blood  in  the  body  several  degrees, 

2.  The  irritation  induced  by  the  inflammation  on  the  nerves  of  the 
inflamed  part  might  be  supposed  as  advancing  to  the  centres  of  the 
Tasomotor  (outricnt)  nerves ;  the  excitement  of  the  centres  of  these 
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nurres  n-Ould  induce  iocreasc  of  the  general  change  of  tissue  and  coa- 
aeqoent  increase  of  the  production  of  warmth.  This  hvpotheais,  wliich 
is  supported  by  some  facts,  such  as  the  great  difference  in  febrile  irri- 
tability, and  which  I  formerly  maintained,  uo  longer  appears  to  mo 
tenable ;  it  is  opposed  by  the  experimental  researches  of  Sreuer  and 
Chrobaky  which  prove  that  fever  occurred  even  when  ul!  the  nervea 
were  divided,  by  wliich  there  could  be  any  conduction  from  the  periph- 
cml  injury  lo  the  nerve-centres ;  the  recent  investigations  oZLeyde7\  aiso 
oppose  this  hypothesis,  sinoc  they  prove  that  there  is  no  constant  re- 
lation between  the  loss  of  nitrogenous  material,  or  consumption,  and 
development  of  warmth. 

3.  Since,  from  tlic  nature  of  the  process,  in  the  inflamed  part  some 
uf  the  tissue  is  destroyed,  while  some  new  tissue  is  fonned,  it  is  not 
improbable  that  some  of  the  products  of  this  destruction  enter  the 
blood,  partly  through  the  blood-vessels,  partly  through  the  lymph- 
veaoels;  such  material  acta  as  a  ferment,  excites  change  in  the  blood, 
aa  a  consequence  of  which  the  entire  amount  of  blood  may  be  warmed. 
We  might  also  admit  a  more  complicated  mode  of  development  of 
wurmth ;  the  b!o<xl  changed  by  taking  up  the  product  of  irritation 
might  pnjve  irritant  to  the  a*ntrea  of  the  vasomotor  nerves,  and  thiw 
induce  iooreased  production  of  warmtti  in  the  manner  described  in  3, 
or  according  to  TraubeU  hjrpothesis.  The  decision  between  these 
diflcreot  hypotheses  is  difficult;  they  are  all  about  equally  jastifiable, 
and  all  have  the  common  &ctor  of  pollution  of  the  blood  by  material 
from  the  seat  of  inflammation  or  the  wound,  which  is  recognized  as 
faaTing  aa  efioot  on  the  production  of  heat;  these  subalaucea  must 
have  the  effect  of  exdting  fever  {a.  pyro^enotta  action).  This  was  to  bo 
proved.  It  has  been  proved  by  expojimcnta  of  0.  Weber  and  myself^ 
which  I  (an  notice  only  briefly  here.  In  most  open  wounds,  especially 
in  contiwcd  wmmd«,  threads  of  tissue  arc  always  deroraposed;  in  many 
idiopathic  inilitnuaations,  the  circulation  is  arrest<nl  at  different  point« 
In  the  inffamed  tissue,  and  there  is  partial  decomposition  of  these  dead 
pottiona.  Dooomposing  tissue,  tlien,  was  an  object  to  be  examined  in 
ngiuA  to  it«  pyrogepous  action.  If  you  inject  filtered  infusions  of  this 
«obstance  into  the  blood  of  animals,  tliey  have  high  fever,  and  not 
ttoirequently  die  with  symptoms  of  debility,  of  somnolence,  with  coin* 
ddeat  bloody  diiurhcea.  The  same  effect  is  induced  by  fresh  pus  in- 
jected into  the  blood ;  a  weaker  effect  follows  the  emplo^-nient  of  juice 
and  pas  serum  fjressed  out  of  the  inflamed  port.  Hence  the  products 
of  deoomposilioii,  tla  well  aa  those  of  new  formation,  have  a  pyrogvnous 
action  in  the  blood.  These  products  are  of  a  very  complicated  and 
Tariablo  nature ;  some  of  the  chemical  .-«utistances  in  them  have  been 
independently  tested  in  regard  to  their  fever- exciting  qualitiea:  wo 
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mav  induce*  fever  hy  injecting  lcuciii,sulpIiurot(ecl  hjdro^n,  sulphides 
of  animumum  »nd  ciirl»o,  and  other  dicmicul  substances  resulting*  from 
the  dcoom  position  of  tissue.  Hcnoe  there  are  no  specific  fovcr-oxciting 
Rubstancos,  but  the  number  of  pjrogenous  materinls  is  innumerable. 
Decomposing^  vegetable  matenals  also  have  a  fever^jcciting  effect. 
To  proTC  that  the  blood  is  actually  changed  in  fever  and  retains  the 
poisonous  substanoc  for  a  time  at  least,  0,  Weber  injected  the  blood 
of  a  feveritth  dog  into  a  healUiy  one,  and  tlius  induced  (ever  in  the 
second  one. 

After  the  pyrogunous  effect  of  the  products  of  inflammation  and 
decomposition  had  been  absolutely  confirmed,  it  remained  to  1»  proved 
that  Ulis  mutcriol  could  be  taken  from  the  tissue  into  the  blood,  and 
to  be  sbown  how  this  took  place.  For  this  purpose  it  vas  injected 
into  the  sulxrutaneons  oellular  tissue,  where  it  spread  around  in  the 
meshes  of  the  tissue — the  effect,  as  to  fever,  was  the  same  as  when  the 
injection  was  made  directly  into  the  blood;  heaco  the  pyrogenous 
material  is  absorbed  from  the  cellular  tissue.  Hero  there  is  another 
observation  to  be  made :  after  a  time,  at  the  point  where  dixiomposing 
rtuid  or  frt'sh  pus  has  been  injectefl,  there  is  severe  and  not  unfrequcntly 
rapidly  progressive  inflammation.  For  instance-,  I  injected  half  an 
ounce  of  decomposing  fluid  into  the  thigh  of  a  horse ;  in  twenty-four 
hours  the  whole  leg  was  swollen,  hot,  and  painful,  and  the  animal  very 
feverish.  I  did  the  same  thing  with  the  same  result,  with  fresh  (not 
deoomposing)  alwooss  pus,  in  a  dog.  This  action  of  pus  and  putrefy- 
ing matter  in  exuiliug  local  inflammation  I  call  pAlaf/ot/enous.  All 
pyrogencMis  substances  are  not  at  tlic  same  time  plilogogcnous ;  some 
are  more  so  than  others,  and,  especially  in  the  putrefying  fluids,  it 
makes  a  great  deal  of  difference  whether  the  poisonous  power,  which 
we  do  not  know  accunt«ly,  U  pfescnt  in  greater  or  less  quantities. 

It  is  not  certainly  detcrmined  whether  the  pyrogenous  materials 
enter  the  blood  through  the  lymph  or  blood-vessels ;  they  may  vary  in 
this  respect.  Some  points  are  in  favor  of  the  reabsorpllon  taking 
place  chiefly  through  the  lymphatics. 

There  is  still  sometliing  to  be  said  alioul  the.  course  of  the  fever 
artificially  induce<l  in  animals.  The  fever  begin»  very  soon,  often 
even  in  an  hour  after  tlic  injection ;  after  two  hours  there  is  always 
oonsiderablo  elevation  of  temperature;  for  instance,  in  a  dog  whose 
temperature  in  the  rectum  was  103"  F.,  two  hours  after  an  injection  of 
pus  it  may  be  105*,  and  four  hours  after  the  injection  107".  It  is  im- 
material whether  the  substance  be  injected  directly  into  the  blood  or 
into  the  cellular  tissue.  The  fever  may  remain  at  its  height  from  ono 
to  twelve  hours  or  even  longer.  Tlie  defervescenoe  may  be  either 
gradually  or  by  crisb.    If  we  make  new  injections,  the  fever  incrcasofl 
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%j  by  repoat«d  injeclions  of  puirefyinff  rnalorial  we  moj  kiU  tho 
;  aiilinul  in  a  few  days.  Wliether  an  aniinul  shall  die  from  a 
ungle  experiment,  df^pends  on  the  amount  and  poisonous  qualities  of 
Lbe  injected  material  in  relation  to  the  sue  of  the  animal.  A  meiUum- 
■Lced  dog",  after  the  injection  of  a  acnipio  of  filtered  decximposing  fluid, 
nmy  be  feverish  for  a  few  hours,  and  be  perfectly  well  after  twelve 
houre.  Hence  the  poison  may  he  eliminated  by  tlie  ehange  of  tissue, 
and  the  disturbancca  induced  by  its  presence  in  the  blood  may  again 
subside 

I  will  now  terminate  these  observations,  and  only  hope  I  may  have 
made  this  important  subject,  to  which  wo  shall  frequently  return, 
oomprehensible  to  you,  I  feci  convinced  that  traumatic  fever,  like  any 
inflammatorr  fever,  essentially  depends  on  a  poisoned  state  of  the  blood, 
and  may  be  induced  by  various  materials  passing  from  the  seat  of  in- 
flammation into  the  blood.  In  the  accidental  traumatio  diseases  we 
shall  aj^ain  take  up  this  question. 

Now  a  few  woids  about  the  prognosis  and  treatment  of  suppurat- 
ing wounds. 

The  pfogno9\s  of  simple  incised  wounds  of  the  soft  parts  depends 
dilc6y  on  the  physiological  importance  of  tlie  wounded  part,  both  as 
ivgards  its  importance  in  the  body  and  as  regards  tlie  disturbance  of 
function  in  tlie  part  itselt  You  will  readily  understand  that  injuries 
of  the  medulla  oblongata,  of  the  heart,  and  of  large  arterial  trunks 
Ij^ing  deep  in  the  cavities  of  the  body,  should  be  absolutely  fatal. 
Injuries  of  the  brain  heal  rarely;  the  same  is  true  of  injuries  of  the 
spinal  medulla — Ihey  almost  always  induce  extensive  paralysis  and 
prove  iatal  by  various  secondary  diseases.  Injuries  of  large  nen'oua 
trunka  result  in  paralysis  of  the  part  of  the  body  lying  below  the  seat 
of  injury.  Openings  into  tbo  cavities  of  the  body  are  always  very 
serious  wounds;  should  they  be  accompanied  by  injury  of  the  lung, 
intestines,  liver,  spleen, kidney,  or  bladder,  the  danger  increases;  many 
of  tfaceo  injuries  arc  absolutely  fatal.  Opening  of  the  large  joints  is 
nlso  an  injury  which  not  only  often  impairs  the  function  of  the  joint, 
but  is  often  dangerous  to  life  from  its  secondary  cfTects.  Kxtcmal 
oürcumstanccs,  the  constitution  and  temperament  of  the  patient,  hare 
•lao  ■  oprtaia  influence  on  the  enuise  of  cure-  Another  source  of 
danger  is  the  accessory  diseases  which  subsequently  arise,  and  of 
which  unfortunately  there  are  many ;  of  these  wo  shall  hereafter  speak 
in  a  sepamie  dinpter.  You  must  for  the  time  being  content  your- 
Mlves  with  these  Indications,  whose  further  elucidation  forms  a  very 
eoaaiderafal«  part  of  clinical  surgery. 

Wc  may  give  the  treatmejU  of  simple  inciAed  woonda  very  briefly. 
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We  baro  already  spoken  of  the  uniting  of  wounds  without  loss  of 
substance,  and  the  proper  time  for  rcmoring  the  sutures,  aad  that  is 
about  all  that  we  can  rejfard  as  directly  affecting  the  process  of  heal- 
ing. Still,  an  in  all  rational  therapeutics,  here  it  is  most  im{X)rtaQt: 
1.  To  prcvcDt  injurious  influences  tiut  may  interfere  with  the  nonnal 
oouree;  2.  Carefully  to  watch  the  occiurence  of  dcTiatioDS  ironi  tho 
normal,  and  to  combat  them  at  Üie  right  time,  if  possible. 

If  we,  first  of  all,  limit  ourselves  to  local  treatment,  we  have  no 
remedy  for  decidedly  shortening-  the  process  of  hnaling  hy  first  inten- 
tion  or  by  suppuration,  say  to  naif  its  time  or  less.  Nevertheless, 
most  wouniU  require  certain  care,  althoug^h  innumej^ble  slight  wouodA 
heal  without  being  seen  by  a  sui^eon.  The  fu^  requirement  for  noc^ 
mal  healing  is  absolute  rest  of  the  injured  port,  especially  if  the 
woimd  has  extended  through  the  skin  into  the  muscles.  Hence,  in 
wounds  at  all  deep,  it  is  very  necessary  lliat  the  patient  should  not 
only  keep  his  chamber,  but  that  he  should  remain  in  bed'for  a  time, 
as  it  is  evident  that  the  movement  of  injured  parts,  especially  of  in- 
jured muscles,  must  interfere  with  the  process  of  healing.  The  sec- 
ond important  point  is  cleanliness  of  the  wound  and  its  vicinity. 
Fonnerly  it  was  always  considered  necessary  to  cover  tlie  wound,  and 
to  apply  dressings  in  all  cases.  Of  late  I  have  grown  doubtful  if  thu 
be  indeed  necessary ;  indeed,  I  would  go  so  &r  as  to  assert  that  in 
many  cases  it  is  well  not  to  apply  any  dressings.  In  wounds  that 
have  been  sewed  up,  it  has  often  been  observed  that  it  does  no  liarm 
to  leave  them  uncovered.  If  wo  wish  to  cover  sutured  wounds,  on 
oopount  of  p:un,  redness,  and  swelling,  or  because  they  are  in  a  part 
of  the  bofly  upon  whicli  the  patient  must  lie,  we  may  apply  vitxious 
kinds  of  dressing;  we  may  smear  the  edges  of  the  wound  wiU»  pure, 
fine  oil,  best  with  almond-oil,  and  lay  on  a  fold  of  linen  dipped  in  oil, 
which  should  be  changed  daily,  till  the  sutures  arc  removed;  or  elaa  , 
we  may  apply  a  linen  compress  three  or  four  layers  thick,  and  the  siie 
of  tlie  wound,  wet  with  water,  and  cover  it  with  oil-silk,  gutta-percha 
sheeting,  or  parchmentrpaper,  and  make  a  few  loose  turns  of  a  hand- 
age  over  it. 

We  are  somewhat  more  careful  in  open,  non-unit-cd  wounds. 
After  the  bleeding  is  arrested,  most  surgeon«  cover  the  surface  and 
cavity  of  the  wound  with  dry  charpie.  In  large  wounds,  it  is  better  to 
apply  first  a  piece  of  linen  full  of  holes  (a  so-called  fenestrated  com- 
press), and  over  this  the  charpie ;  this  has  the  3d\*antflge  tJiat  with  the 
compress  you  may  at  once  remove  all  the  diarpie,  wliile  otlierwisc 
pieces  of  it  would  stick  in  places  and  require  the  removal  of  the  indi- 
vidual particles.  The  blood  drying  and  the  first  secretion  from  the 
wound    cause    the    charjne   first   applied    to   adhere   firmly   to   the 
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wound,  and  you  rarely  need  to  remove  it  before  it  bcooincs  looeo» 
which  is  usuuliy  the  third  or  fourth  day,  when  plenty  of  pus  appears 
on  the  ^-ound.  Should  the  wound  have  bled  subsequently,  luid  the 
duirptc,  saturated  with  dqoomposed  blood,  smell  badly,  you  may 
moisten  it  with  water,  and  remora  it  carefully  without  stretching  the 
woucdand  hurting  the  patient.  Should  the  wound  prove  tolerably  clean 
ftfter  the  removal  of  the  charpie,  it  is  subsequently  simply  necessary 
to  dress  it  daily  with  charpie,  after  previously  cleansing  it  of  pus.  If, 
after  removal  of  the  first  obarpie,  the  wound  is  found  covered  with  de- 
eomposcd  blood,  and  numerous  »hrcda  of  necrosed  tissue  arc  scattered 
over  it,  you  may  advantageously  dip  the  t^rpie,  subsequently  ap- 
plied, in  chlorine-water,  or  solution  of  chloride  of  Ihnc  (one  drachm  of 
i^lurido  of  lime  to  a  pint  of  water),  tlien  wring  it  out  and  apply 
moisL  Usually  this  will  quickly  arrest  the  process  of  decomposition 
hi  tho  wound,  which  is  rarely  of  much  importance  in  simple  wounds. 
Continue  ihia  drestUng  till  tho  wound  granulates  actively,  and  sup- 
pontea.  How  often  you  must  renew  the  charpie  on  a  suppurating 
wound,  depends  on  the  quantity  of  pus  secreted;  soiiietimca  it 
most  be  twice  a  day,  again  only  once  in  two  days.  For  syringing 
of  tho  wound,  wo  may  either  use  a  simple  wound-syringe,  or  S»- 
moroAV  wound-douche,  whicli  conusts  of  a  vessel  ten  inches  high,  and 
four  and  a  half  inches  in  diameter,  in  tlio  bottom  of  which  thcro  is  a 
bole  with  a  short  tube  through  it,  to  which  a  rubber  tube  with  a 
^rix^e-nozzlc  is  attached ;  as  the  vessel  is  elevated  by  a  nurse,  the 
appftratus  acts  as  fiynngc  or  douche. 

Ab  juat  remarked,  I  have  recently  bcoome  convinced  lliat  it  is  better 
not  to  apply  dressings  to  freeh  wounds  or  to  those  suppurating  freely, 
bat  to  take  precautions  for  the  blood,  pus,  and  sanies,  to  flow  into 
feasda  placed  beneath.  Tlius  we  make  the  unexpected  discovery  that 
the  blood  and  scrum  at  first  escaping  lias  no  smell  of  its  own,  when 
o^d,  nor  has  pure  pus;  and,  moreover,  that,  at  the  ordinary  tern- 
perature  of  the  room,  this  accretion  may  stand  for  twelve  or  twenty- 
bar  hours  without  developing  stinking  gases.  This  is  surprisiug,  be* 
Gome  we  know  that  every  dressing,  saturated  with  blood  or  pus, 
tmcUs  worse  when  removed  from  the  wound,  and  that  this  odor  can 
only  be  overcome  by  keeping  the  wound  constantly  covered  with  bo- 
cmHed  antiseptic  or  disinfectant  solutions.  The  mason  of  this  is,  that, 
when  tb«  secretion  fiowa  olF,  it  cools  so  quickly  thut  it  decomposes 
£ir  less  readily,  while  the  same  secretion  decomposes  very  quickly 
when  on  tho  wound  at  a  temperature  of  101®— 104*  F.,  and  the  water 
cannot  evaporate  from  it  on  account  of  the  thick  dressing.  It  is  also 
poAdble  that  the  minute  organisms,  which  induoe  the  decomposition, 
bavo  a  more  favorable  soil  when  the  secretion  impregnates  tbe  drca» 
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ing  than  wlien  it  is  rweire«!  in  a  vessol  or  dries  into  a  scnb  on  the 
wuuqj ;  we  sUull  notice  this  iu  the  development  of  thcso  small  organ-  ^ 
iflins,  urUich  occafiloualljr  give  tlie  pus  a  blue-green  color :  of  this  more 
bereafter.  Clinical  Observation,  as  well  as  experiments,  shows  that  the 
rcabsorptlon  of  putrid  and  purulent  secretion  is  greatly  ftirored  when 
tlie  evacuation  or  escape  of  the  scor<»iion  is  meclianicalljr  opposed ;  on 
tltis  ground  also  we  cannot  sufficiently  urge  that  the  escape  of  the  bo- 
cretioD  £rom  the  wound  should  be  perfectly  free.  It  is  true  that  in 
this  way  crusts  form,  and  the  wound  docs  not  look  so  well ;  but  this 
objection  is  sli^t  as  compared  with  the  adrantages  of  the  open  treat- 
ment of  wounds.  If  the  wound  granulates  perfectly,  ctcatri^ution 
begins,  and  the  secretion  grows  less,  we  may  dress  the  wouud  as 
usual  witliout  injury.  In  freely -suppurating  wounds,  applications  of 
charpie  have  ilie  advantage  of  ubs^jrbing  tlio  pus ;  but  this  is  adoubt- 
ful  advantage,  if  wc  bear  in  mind  the  possibility  of  more  ready  decom- 
position of  the  pus  in  the  charpie.  Many  surgeons  dcoss  only  witK 
small  rags  of  linea  or  cotton,  many  with  wadding;  blotting-paper  and 
oüirr  articles  have  also  been  einployetl.  It  doos  not  make  so  much 
dificrcncc  what  the  material  of  the  dressing  is,  if  it  only  be  soft  and 
somewhat  bibulous,  In  hcspitol  service  I  prefer  fresh  wadding  to 
charpie,  which  is  made  by  the  patients  or  nurses,  with  dirty  fitigers, 
from  badly-woshed  bits  of  bandage ;  if  it  be  necessary  to  use  the  lat- 
ter, it  is  best  to  dip  it  in  some  disinfecting  fluid  beforehand.  For  this 
purpose  dilute  chlorine-water,  solutions  of  chloride  of  lime,  and  of  per- 
manganate of  potash,  alcohol,  solutions  of  sulphurets  of  the  alkalies 
(/W/i),  lead-water,  acetate  of  alumina  (alum  3  j,  acetate  of  lead  3  j, 
water  3  viij,  JSwrtMc),  are  very  good. 

In  many  cases  nothing  more  is  necessary ;  the  wound  heals  without 
further  treatment.  Nevertheless,  independent  of  certain  disease«  of 
the  granulations,  of  which  we  shall  speak  more  particularly  hereafter, 
it  frequently  happens  that  under  a  ooutiauancc  of  the  same  treatment 
the  healing  is  arrested  ;  for  days  .the  process  of  cicatrization  does  not 
advance,  and  the  granulating  surface  assumes  a  flabby  appearance. 
Under  such  circumstances  it  is  advisable  to  change  the  dressing,  to 
irritate  the  granulating  surface  by  new  remedies.  These  temporary  ar- 
rests of  improvement  occur  in  almost  every  largo  wound.  Under 
Buoh  cdrcunistanccs  you  may  order  fumentalions  of  wann  chamomiln- 
tea;  several  compresses  may  be  dipped  In  the  warm  tea,  wrung  out, 
and  from  time  to  time  applied  fresh  to  tlie  wound,  or  you  may  pre- 
scribe lotions  of  lead-water.  You  may  also  paint  the  wound  from  time 
to  time  ^vith  a  solution  of  nitrate  of  silver  (two  to  five  grains  to  the 
ounce  of  water).  If  the  wonnd-surface  I>e  no  longer  large,  you  may 
finally  make  use  of  salves;  these  should  bo  spread  thinly  over  charpie 
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or  linen ;  the  most  suitable  arc  tlio  basUicoa-ointnicnt  (compound 
resin  cerate),  consisting  of  oil,  wax,  rcsio,  Buet,  and  turpentine — and  a 
aalre  of  nitrate  of  silver  (one  grain  to  a  drachm  of  any  salve,  with  the 
addition  of  Peruvian  balsam).  K  the  cicatrization  be  already  for  ad- 
vanced, wo  may  employ  zkic-salvc  (zioc.  oxide  3  j*  ung.  aq.  rosie  ^  j), 
or  let  the  dry  charpie  adhere,  and  Imve  the  htst  portion  of  the  wound* 
henl  under  the  Bcah. 

Regarding  constitutional  treatment^  we  can,  accomplish  scarcely 
any  thing  with  internal  remedies  in  preventing  or  cutting  short  the  sub- 
sequent fever.  StUl,  certain  dietetic  rules  are  necessary.  After  the  in- 
jury, the  patient  sliould  not  overload  his  stomach,  but,  as  long  as  he 
bas  fever,  must  live  on  low  diet.  This  he  usually  does  »potitancously, 
as  fever  patients  rarely  have  any  appetite ;  but,  even  after  subsidcnco 
of  the  fever,  the  patient  should  not  live  too  high,  but  only  cat  as  much 
as  he  eau  digest,  while  lying  in  bed  or  conüncd  to  his  chamlier,  where  he 
baa  DO  exercise.  IS  the  fever  be  high,  and  the  patient  dcsu^a  some 
dbange  of  drink  from  cold  water,  which  is  genenilly  preferred  by  fever 
patient«,  you  may  order  acid  drinks,  as  lemonade  or  some  medicinal 
substance;  the  patients  soon  grow  tired  of  t!ic  ordinary  lemonade; 
they  bear  phosphoric  or  muriatic  acid  in  water  with  fi-uit-juice,  rasp- 
beny-vinegax  iu  water,  apple  boiled  in  water,  toast'Water  (infusion 
of  toasted  bread  with  some  lemon-juice  and  sugar)  ;  some  patienta 
pfel«r  almond-muciJage,  water-ice  dissolved  in  water,  oatmeal  gruel, 
barley-water,  eta  We  may  give  the  taste  of  the  patient  full  play ; 
but  it  is  well  for  you  to  attend  to  such  things  yoursel£  The  physi- 
cian should  know  as  much  about  the  cdhn  and  kitoheu  as  about  the 
apothecary-shop,  and  it  is  even  well  for  him  to  have  the  reputation  of 
being  a  gourmand. 


LECTURE  IX, 

CanMBition  of  ITesIlng  l>7  Ftrtt  «oJ  Second  InUntioo.— Union  of  OranaUtioti  Surface«. 
H«iJiDg  under  ■  8c*b. — Granulation  tMasiuun.— The  Cioatrix  Id  Various  Tissue» ;  in 
XoKle;  in  Konre ;  its  Kanl>bjr  PraliferBÜoa ;  la  VeiMla. — Orgnniiaiion  of  tit« 
Tkrumbat. — Arterial  CciUatenl  Ciroolfttion. 

To-»AT  I  liave  first  simply  to  add  a  few  words  atmut  certain  de- 
ations  from  the  ordinary  course  of  healing,  which  occur  so  frequently 
that  they  must  very  often  be  counted  as  normal ;  at  all  events,  as  very 
frequent 

It  is  not  at  all  unfrequent  for  the  two  forms  of  healing  above  de- 
■cribod,  by  first  and  second  intention,  to  combine  in  the  same  wound. 
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For  iostance,  you  unite  a  wound  completely,  and  may  soroetimes  ob- 
flCiTC  that  at  some  places  there  is  healing  by  tlie  first  intention,  while 
at  others,  after  removal  of  the  fiuturea,  the  wound  gapes,,  and  subse- 
quently healfi  by  suppuration. 

In  the  same  way  it  not  unfrequcntly  luippens  that  the  deep  part 
•  of  the  wound  heals  by  Brst  intention,  while  after  rerao\ing  (he  sutures 
tlie  cutaneoua  edges  BCparate,  and  afterward  lical  by  suppuration; 
or,  on  the  other  hand,  the  cutaneoua  surface  unitea  by  first  intention, 
while  pus  oozes  up  ftom  the  depth  of  the  wound,  and  the  cutaneoos  j 
edges,  which  have  become  adherent,  again  partially  separate.  These  1 
two  latter  coses  occur  particularly  in  amputation-stumps  of  tho  ex* 
treraitics,  when  tlic  wound  is  united  by  suture. 

"WTjy,  in  such  cases,  even  perfectly  smooth  incised  wounds  do  not 
always  heal,  can  soarcdy  be  certainly  decided  in  every  Fpccial  case^ 
However,  when  you  consider  how  complicated  the  comlitions  of  this 
prooess,  how  much  they  depend  on  the  nature  of  the  injured  tissue, 
OQ  tlie  arransfcmcnt  of  the  vessels,  on  the  tension  of  the  edges  of  tho 
wound,  und  their  more  or  less  perfect  apposition,  on  rest  of  the  parts, 
on  the  cleanliness  of  all  instruments  and  dressings  employed,  on  tho 
general  health  of  Üie  patient,  and,  finally,  on  many  tilings  that  we  do 
not  exactly  understand,  we  cannot  be  astonished  that  such  disturl> 
ances  occur  in  the  process  of  hcaünj^,  and  would  be  delighted  if  noth- 
ing worse  could  happen  to  the  patieut  than  failure  of  healing  by  the 
first  intention,  wliich,  in  simple  incised  wounds,  except  in  plastic  opera- 
tions, is  really  only  important  fi-om  the  time  lost.  Tlie  histological 
conditions,  when  a  wound  at  first  closed  subsequently  opens  partly  or 
entirely,  may  be  readily  understood  from  the  description  I  have  given 
you ;  the  whole  difierence  io  the  healing  is  essentially  that  the  iittlam- 
matory  new  formation  in  the  one  case  is  transformed  directly  to  con- 
nective tissue,  and  in  the  other  case  must  pass  through  Uio  stage  of 
granulation  tissue. 

There  is  still  another  mode  of  adhesion  of  the  edges  of  woimds, 
which  coniusts  iu  the  direct  uuiou  of  two  adjacent  granulating  siu^ 
faoes.  This  mode  of  healing,  which  you  may  call  healing  by  the  third 
intention,  is  unforitmately  very  rare.  The  reason  of  this  is  evident : 
pus  is  constantly  secreted  from  the  surface  of  the  granulationSj  and 
while  this  goes  on  the  siu-faces  are  only  apparently  in  contact,  for 
there  is  pus  between  them.  Occasionally,  it  is  true,  wo  may,  by  press- 
ing the  two  granulation  surfaces  togetlier,  prevent  the  further  formation 
of  pus, and  then  the  two  surfaces  may  adhere;  wc  accomplish  this  by 
drawing  the  flaps  of  the  woimd  firmly  together  with  pood  adlicsivo 
plaster,  or  by  the  application  of  secondary  sutures,  for  which  it  is  well 
to  employ  wire.     Unfortunately,  the  attempt  to  hasten  the  cure  br 


HEALING  OF  WOrNDS 


03 


these  means  so  rarely  suooeeda,  timt  they  are  only  exceptionally  em- 
ployed. The  best  results  are  obtained  from  secoüdarj-  sutures  wbeni 
eix  or  Bcveo  days  after  the  injury,  f  hey  are  applied  about  four  or  five 
fines  from  the  edge  of  the  wound,  because  tLc  tissue  is  ibea  more 
deoae  and  firm,  and  the  sutures  cut  through  les«  quickly. 

There  is  still  another  modo  of  healing,  viz.,  healing  of  a  superficial 
wound  under  a  scab.  Tliis  only  occurs  frequently  iu  small  wounds, 
that  accrete  but  little  pus,  for  in  these  alone  docs  the  pus  dij  on  the 
wound  to  a  firmly-attach«!  scab ;  in  profuse  suppuration  it  is  true  the 
superficial  layer  of  the  pus  may  dry  by  evaporation  of  the  watery 
portion,  but,  while  new  pus  is  constantly  being  secreted  under  it,  it 
cannot  form  an  adherent,  consistent  scab.  \Mien  such  a  scab  lias 
ÜDcmed,  the  granulation  tissue  develops  to  only  a  very  small  amount  un- 
der it ;  perhaps  because  on  account  of  the  slight  pressure  of  the  scab,  the 
granulation  tissue  is  less  mucous,  so  that  the  epidermis  can  more 
readily  regenerate  under  the  scab;  such  a  small  wound  maybe  wholly 
doatrized  when  the  scab  falls. 


The  grantdalion  surface  may  assume  a  totally  difTerent  appearance 
from  that  above  described,  espedallj*  in  large  wounds.  There  are 
ocrtain  </<V/w«  of  th«  granulation«,  whose  marked  forms  I  shall 
briefly  skL-tch  for  you,  although  the  varieties  are  so  aumcroua  that  you 
will  only  learn  them  from  individual  obscrration.  We  may  divide 
granulation  surfaces  as  follows : 

1.  Proliferating  fimgous  granulations.  The  crpression  "fungous'' 
aieuift nothing  more  than  "spongy;"  hence  by  fimgou»  granulations 
we  mean  those  that  rise  above  the  level  of  the  skin,  and  lie  over  the 
edges  of  the  wound,  like  fungus  or  sponge.  They  are  usually  very 
soft;  the  ptis  secreted  is  mucous,  glairy,  tenacious ;  it  contains  fewer 
edls  than  good  pui,  and  most  of  the  pus-cells,  like  granulation-cells,  are 
filled  with  numerous  fat>globulcs  and  mucous  material,  which  is  also 
won  abundant  than  normal  as  intercellular  substance ;  and  in  these 
gimnuUtions  Iiin(^€i^h  also  discovered  collections  of  VircHow^a 
ainoous  tissue,  fully  developed.  The  development  of  vessels  may  be 
Tory  prolific ;  the  fragile  tissue  often  bleeds  on  the  slightest  touch ; 
«Moasionally  the  granulations  arc  of  a  very  dark  blue.  In  other  cases 
ihe  dpvt.*loj)tnent  of  vessels  is  very  scanty,  often  to  such  a  degree  that 
the  surince  is  light  red,  or  in  spots  has  even  a  yellcnvisb,  gelatinous 
•ppearancc,  in  very  aojcmic  persons,  often  also  in  young  children  and 
VCT-  '  I  -^ona.  The  most  frf<iuent  cause  of  development  of  such 
pri  V,'  gmnulatdons  is  any  local  impediment  to  the  healing  of 

the  wouod,  such  us  rigidity  of  the  surrouuding  skin,  so  that  the  con- 
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tnctioD  of  the  cicatrix  ia  difficult ;  n  forei^  body  at  tbc  bottom  of  a , 
tubular  grauulatiuj^  n-ound  (a  fistula) ;  this  abaonnal  proliferation 
also  parliciUarly  apt  to  occur  in  largo  tvoundft,  which  can  only  contract 
slowly;  it  appears  as  if  the  activity  of  Uie  tissue  was  occasionolly  ex- 
hausted, and  DO  longer  ca|:iab1c  of  continuing  the  requisite  coudeosa- 
tion  and  cicatrization,  so  that  it  only  produces  relaxed,  spongy  granu- 
lations. As  long  as  there  ore  granulations  of  tlic  above  ciiaractcr, 
rising  above  the  edges  of  the  skin,  cicatrization  does  not  usually  pro- 
grcsa.  The  wound  would  probably  heal,  but  not  for  a  very  long  time. 
We  have  plenty  of  reracdies  for  hastening  the  healing  under  such  cir- 
cumstances ;  these  are  especially  caustics,  by  which  we  partly  destroy 
the  gronidation  siu-face,  and  thus  excite  a  stronger  growth  from  the 
depth.  At  first  you  may  cauteri:£e  the  granulating  sur&ce  daily,  es- 
pecially along  the  edges,  with  nitiato  of  silver,  whereupon  a  white 
slough  will  quickly  form,  which  will  become  detached  in  twelve  to 
twenty-four  hours,  or  even  sooner;  repeat  tliis  cauterization  aa  re- 
quired, till  the  granulating  surface  is  even.  Another  very  good  rem- 
edy is  sprinkling  the  wound  with  powdered  red  precipitate  of  mercury 
(liydrar.  oxyd.  rubrum),  which  also  ahoidd  be  repeated  daily,  to  ioh- 
prove  the  granulating  surfooe.  Compression  with  adhesive  phistcra 
also  acts  vezy  well  oooawonally.  If  the  granulatiitns  Ik  exceedingly 
dense  and  large,  we  often  may  succeed  soonest  by  cutting  some  o^ 
them  off  with  the  scissors ;  the  consequent  hiemorrhage  Is  readily 
arrested  by  appl^nng  charpie.  Where  the  proliferation  is  less,  as- 
tringent lotions,  such  as  decoction  of  oak-bark,  cinchona-baik,  lead>^ 
vatcr,  etc,  may  answer  to  excite  the  sluggish  ciciitriz:itioQ. 

3.  By  cr€thUic  granulations  we  mean  tliose  characterized  by  great 
pain  on  the  slightest  provocation  ;  they  are  usually  very  proliferant 
gmnulnlions,  which  readily  bleed;  it  is  a  very  rare  condition.  In 
excessive  erethism  of  the  granulations,  they  are  so  eensiti^-o  tliat  they 
cannot  endure  the  BÜghteat  touch  ur any  dressing ;  a  h;ss  di'grc<?  of  sen- 
sitiveness of  the  granulations  is  not  so  rare.  On  what  it  depends,  is  not 
very  certain ;  granulation  tissue  itself  lias  uu  nerves ;  in  most  cases 
touching  it  causes  no  sensation,  only  the  conduction  of  the  pressure  to 
the  subjacent  nerves  causes  sensation.  In  the  above  excessive  sensibil- 
ity, probably  the  ends  of  the  nen-es  at  the  floor  of  the  wound  ore  degen- 
erated in  a  peculiar  manner;  perhaps  there  arc  miniature  thidccnings 
of  the  finest  ncr^'C-ends,  like  those  that  we  shall  hereafter  see  on  large 
ncr^-e-truiiks.  It  would  be  a  thankworthy  task  to  make  a  earefid  ex- 
aminatioQ  of  this  question.  We  occasionally  observe  similar  oondi- 
tiona  in  the  cicatrices  in  large  nen'es,  and  shall  speak  of  tliJs  herenflf.'r. 
For  this  very  painfiil  sensitiveness,  which  not  only  interferes  with 
healing,  but  greatly  worries  tlie  patient,  you  may  firet  try  soothing 
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ointments,  almond-oil,  spcnnuceti-ointnient,  or  simple  catapläsnu  of 
boiled  oatmeal  or  Unaeed-meal,  or  warni-watcr  comprcsacs.  Tlie  nar* 
cotic  compresses  or  cataplasms,  made  with  tlie  additiou  of  belLidouna 
or  h^'06cyani US-leaves,  are  of  little  bene6t^  If  tlicso  applications  do 
not  answer,  do  oot  delay  destroying  the  entire  granulating  surface,  or 
at  least  the  painful  pari,  with  ciiustic  (nitrate  of  silver,  caustic  potash, 
CT  the  hot  iron),  with  the  patient  anaesthelizrd,  or  else  excising  the 
entire  surfoce  with  the  knife.  If  the  great  paJnfulness  be  due  to  hjs- 
teria,  aniemia,  etc.,  you  will  not  attain  much  by  any  local  remedies, 
but  should  try  to  assuage  the  general  irritability  by  internal  remedies, 
such  as  valerian,  assafuL-tida,  iron,  quinine,  warm  baihsi,  etc. 

3.  In  large  wounds,  especially  in  Bstula  granulations,  a  yellow  rind 
•ometimes  forms  on  part  of  the  granulation  surface,  which  may  be 
rcttdOy  detached,  and  on  careful  examination  is  found  to  consist  of  pus 
cells,  very  firmly  attached  together.  Although  I  have  sometimes 
found  caigulating  filaments  between  the  cells,  they  do  not  alwa}'8 
occur,  hence  we  must  suppose  tiiat  the  cell-body,  the  protoplasm  itself, 
is  tranftformed  into  ribrine,as  occurs  in  true  croup,  and  especially  in  the 
formation  of  fibrinous  dejjosits  ou  serous  membranes.  Here  tliere  is 
also  a  croup  of  the  granuUUion$.  The  croupous  membrane  reforms 
even  a  few  hours  after  it«  removal,  and  this  is  re[>eated  for  several 
days,  till  it  pJlher  di5uj)peara  spontaneously,  or  finally  cejisea  on  cau- 
tenzation  of  the  aficcicd  part  Very  similar  white  spots  are  occasion- 
ally found  on  larger  granulaiiuu  surfaces,  which  are  probably  not 
Cftnwd  by  fibrinous  deposits,  but  by  local  obstruction  of  the  blood- 
TSSmIs.  Under  peculiar,  unfavorable  conditions,  both  stAtc^  may  re- 
mit in  destruction  of  the  granulation«,  in  a  true  diphtheria  of  the 
woEod,  which  wc  shall  hereafter  treat  of  as  hospital  ffanffre/te.  For- 
tunately, however,  it  rarely  goes  on  to  this  disease,  but  the  state  of 
the  wound  improves  again  after  a  time,  and  tlic  recovery  takes  the 
usual  course. 

If  disease  of  the  granulating  surface  be  accompanied  by  swelling, 

kt  pain,  and  fever,  we  hare  a  true  acute  inflammation  of  the  wound; 
the  mucous  gmnuhition  substance  sometimes  coa;;^lutcs  through- 
ooi  to  a  fibrinous  mass ;  the  wound-surface  looks  yellow  and  gi-easy. 
I  shall  treat  of  the  causes  of  these  Becondar>'  inflammations  under  the 
head  of  ooDtuscd  wounds.  U&ually  the  croupous  inflammation,  which 
has  affected  part  or  the  entire  Burface  of  a  wound,  ends  in  sloughing 
of  the  diseased  granulations,  wlicreupon  new  granulations  spring  from 
the  depths. 

It  cannot  bo  denied  that  the  perfectly  local,  superficial,  and  inter- 
stitial deposit  of  fibrine  strongly  supports  the  view  that  V^irchow 
has  propoftcd  for  croupous  processes  generally.     It  was  formerly  sup- 
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posed  that  in  all  inflammatuiy  croupous  process,  eepecialljr  in  the 
ordinary  form  of  acute  inQamnmtion  of  the  lun^s  and  plcurn,  the 
blood  was  ovci^rich  in  fihrinc ;  Üiat  there  was  a  fibrinous  crasis  in  the 
blood,  as  a  result  uf  which»  the  excc-ssire  fibriue  escaping  from  the 
capillariosi,  coaj^atcs  portJy  on,  partly  in,  the  inflamed  surCacc,  and 
so  led  to  the  formation  of  these  pseudomembranous  deposits.  Vir- 
c/iotüj  on  the  other  hand,  proposed  the  idea  that,  by  the  inflammatory 
process,  tlie  tissue  may  be  placed  in  a  condition  to  cause  coagulation 
oftbe  fibrinous  solution  infiltrating  it.  I  cannot  here  enter  rnorc  par- 
ticularly into  the  various  grounds  on  which  VircÄoio  bases  this  view, 
but  shall  only  call  attention  to  the  fact  that  in  the  case  in  question 
(of  fibrinous  exudation  on  the  granulating  surface),  at  least  there  c^an 
be  no  rapidly  coming  and  evanescent  fibrous  crasis  of  the  blood;  but 
evidently  it  is  a  local  process  which  may  readily  be  removed  by  local 
remedies.  According  to  the  repoatwlly-mcntioncd  obscn'ations  of 
A,  ScJtmidf^  we  may  infer  that  in  ecrtaiu  quantitative  and  qualitative  i 
irritations  of  the  tissue,  more  fibrogenous  tissue  than  usual  escapes 
from  the  capillaries,  Yirehoie  had  even  previously  called  attention 
to  the  fact  thai,  from  repented  irritation,  simple  serous  exudation  may 
become  fibrinous  or  croupous.  K  you  apply  a  spanish-fly  blister  to 
the  skin»  a  vesicle  filled  with  serous  fluid  forms — the  superficial  layer 
being  lifted  firom  the  rete  mucosum  by  the  rapidly-forming  serous  exu- 
dation; if  wo  remove  the  vesicle  and  reapply  the  blister,  in  many 
cases  after  a  few  hours  we  shall  find  the  8urfa(>e  covered  with  a  fibrin- 
ous layer,  which  contains  innumerable  newly-formed  cells;  indeed,  is 
almost  entirely  composed  of  them.  "\Vc  may  attain  the  same  result  by 
applying  the  plaster  to  skin  alreaily  inflamed,  or  to  a  young  cicatrtx. 

Tlio  treatment  of  croupous  inflammation  of  the  granidations  is 
purely  local ;  wo  should  carefully  seek  for  any  causes  of  new  irriia- 
tion,  and  try  to  remove  them.  Daily  remove  the  fibrinous  rinds,  and 
cauterize  the  exposed  surfatx;  with  nitrate  of  silver,  or  paint  it  with 
tincture  of  iodine,  and  you  will  soon  see  this  abnormal  state  of  the 
granulating  surface  disappear. 

4.  Desides  the  above  diseases  of  tlie  granulations,  there  is  occa- 
sianolly  a  state  of  perfect  relaxation  and  collapse,  in  which  they  pre- 
sent an  even,  red,  smooth,  shiny  surface,  from  which  the  nodular, 
granular  appearance  has  entirely  disappeared,  and,  instead  of  pus,  a 
thin  watery  serum  is  secreted.  This  state  almost  always  occurs  in 
tlie  granulations  at  the  end  of  life;  as  already  mentioned,  you  always 
find  it  in  the  cadaver. 

It  is  still  necessary  to  add  something  about  the  cicatrices,  con- 
cvming  certain  subsequent  cbangea  in  them,  their  proliferation  and 
their  shape  in  different  tissues. 
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Linear  cicatrices  of  woumls,  that  have  healed  bjr  first  intention, 
rmrely  undergo  subsequent  degeneration.  Lorge,  broad  cicatrices, 
espocially  when  tbev  lie  immediately  on  the  bone,  often  open  again; 
the  epidermis,  which  is  lender  at  first,  b«ng  torn  off  by  motion  or  by 
the  least  blow  or  friction,  and  there  is  superficial  atrophy,  an  excoria- 
tion of  the  cicatrix.  Sometimes  the  youug  epidermis  is  elevated  like 
a  vesicle,  by  exudation  from  the  vessels  of  tho  cicatrijt ;  there  may 
also  be  some  bspraonrhage,so  that  the  vesicle  will  bo  filled  with  bloody 
senun.  Tlien,  after  removing  the  vesicle,  you  have  an  excoriation,  as 
mfter  simple  rubbing  off  of  epidermis,  Tliis  opening  of  the  cicatrix, 
if  often  repeated,  uiay  prove  very  annoying  to  the  patient.  You  pre- 
vent this  most  readily  by  causing  the  patient  to  protect  the  young 
cicatrix  for  a  time  with  wadding  or  a  bandage.  If  the  excoriation 
has  taken  place,  apply  only  mild  dressings:  oil,  glycerine,  zinc^^alve, 
etc,  or  cmplastrum  cerussa.  In  tlicao  coses,  irritating  solves  enlarge 
the  wound,  and  consequently  should  be  avoided. 

If  the  granulating  surface  be  once  perfectly  covered  with  epider- 
BUS,  as  already  stated,  the  retrogressive  changes  to  solid  connective 
tiasuo  take  place  in  tho  cicatrix,  and  it  atrophies.  But  in  rare  cases 
tbe  dcatrix  grows  indepeudenlly,  and  develops  to  a  firm  cotmective- 
tissue  tumor.  This  in  seen  almost  exclusively  in  small  wounds  that 
have  long  suppurated  and  been  covered  with  sjKingy  granulations, 
over  which  the  epidermis  formed  exceptionally.  You  know  it  is  the 
ciastom  to  pierce  the  ear-lobes  of  little  ^Is,  so  that  they  may  subse- 
quently wear  eai^riiigs.  Tlila  little  operation  is  done  with  a  coarse 
needle  by  the  mother  or  the  jeweller,  and  a  small  car-ring  is  at  oneo 
introduced  tlirougb  the  fresh  puncture.  As  a  rule,  this  puncture  soon 
heals — the  ring  preventing  the  closure  of  the  opening.  But  in  other 
cases  there  arc  active  inflammation  and  suppiu^tion;  indeed,  if  the 
sap]>unitiün  continue,  the  ring  may  cut  downward  through  tho  Iol>c ; 
granulations  develop  at  the  openings  of  entrance  and  exit ;  finally, 
the  trial  is  given  up,  and  the  ring  removed ;  then  the  opening  often 
beals  quickly.  In  othcj*  cases  the  granulations  oicatriTC,  the  cicatrix 
eootiuues  to  grow,  and  oo  both  sides  of  the  lobe  of  the  ear  small 
eonneetivc'tiasuc  tumors,  small  fibroids,  form.  These  look  like  a  thick 
shirt-button  drawn  through  the  hole  of  the  ear,  and  they  grow  inde- 
pendently like  a  tumor.  If  you  examine  those  tumors,  on  scetioD 
joa  find  them  of  pure  white  tendinous  appearance,  like  the  cicatrix 
itaeIC  Microscopically  the  tissue  is  found  to  consist  of  connective 
tissue  with  numerous  cells ;  it  is  simply  a  prohfenition,  an  h^'perirophy 
of  the  cicatrix.  I  have  seen  this  twice  in  tho  ear;  another  case  is 
ventioncd  by  Dicffenback  in  his  operative  surgery.  I  onco  saw 
waihir  tumors  on  the  bade  of  the  neck,  where  tlioy  hwl  formed  at  tho 
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opcuiugs  made  for  a  ficton ;  tliey  were  about  the  size  of  a  horso 
c^estQut.  They  should  he  carefully  removed  with  the  knife,  and  any 
BubscqucDt  granulatioofl  kept  in  subjection  by  nitrate  of  silver. 

[The  translator  has  soon  the  above  tumors  on  the  lobe  of  the  ear 
several  times;  in  all  but  two  instances  they  occiured  in  mulatto 
females;  in  one  cnsc  tlio  tumor  bad  retumod  after  a  previous  re- 
moral.] 

In  the  above  description  of  the  formation  of  gnisulations  and  oica* 
trioeSj  for  the  sake  of  simplicity  we  have  only  referred  to  the  process 
as  it  is  found  in  connective  tissue,  but  must  now  speak  of  it  as  it 
occurs  in  eieatrizaiion  of  other  tissues. 

The  cicatrix  in  muscle  is  at  £lrst  almost  entirely  oonnecUve  tissue ; 

Fw.  IT 


cicatrix  fhun  tho  tipp«f  lip  of  t  Ao^.  a,  comitcttn  ItiwiHi  nf  th«  ricitrlx.  The  dlrlilnl  inii««a1v 
fbnm  an  b«n  «tr«pU«d  fur  •  ihurt  dliUuc«,  and  Icmtotl«  tu  «  eoul»!  ttiap«.  Muni- 
todaOOdUmeUn. 

in  the  ends  of  the  muscular  fibres  there  is  at  first  destruction,  then  at 
•  certain  boundary  a  collection  of  nuclei ;  then  there  is  rounding  off 
of  Uie  fibres,  sometimes  dul>ehaped,  sometimes  of  more  conical  fonii, 
and  the  stumps  of  the  muscular  6bres  unite  with  the  connective  tissue 
of  the  cicatrix  just  as  they  do  with  (he  tendons  ;  the  muscle  cicatrix 
becomes  an  inscriptio  tcndinea.  I  myself  have  only  observed  them  in 
wounds  of  muscle  that  had  healed  by  first  intention,  and  have  never 
there  seen  any  thing  that  I  could  decide  was  a  new  formation  of  mus- 
cular tissue.  In  suppurating  ends  of  muscle,  O.  Weber  has  witnessed  a 
slight  formation  of  now  muscle ;  this  appears  to  occur  chiefly  in  for- 
mation of  granulations  on  muscle  and  in  certain  tumors. 

Welter  is  of  the  opinion  that  young  muscular  fibres  typically  form 
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from  Ü1C  cells  of  old  ones,  hut  considers  it  impossible  to  prove  lliat  no 
EDUsciJar  cells  origiuatc  from  other  young  cells.  As  a  result  of  his 
examiiiatLOQ  of  old  muscular  cicatrioes,  he  abo  mnintains  that  the  re- 
generation  continues  a  long  time,  and  in  most  c«ses  is  more  compk-te 
than  is  gCDCmlly  supposed.     JUa^omshy  has  o^rmcd  the  metamor- 
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ite  eTiif-rfäed  nswnter  flbrM  fhm  fht  ItMpi  rani<'>  ef  ■  rahtiU  «l«l)l  Aty*  aiTer  Ui«  Injnrr ; 
oftc,  old  mDKaiir  fibre«:  n.  tlw  cuutracUlc  ■Bbslaii»  ntllM  up  «nd  ImUiiI  tocr-lhcr;  tba 
Mm«  wKj  tn  til»  boadle  aboT«  d  ;  lb«  lani«  with  Ibe  varcokntiui  (Iriwn  oat  to  a  pclitt :  c. 
iBtn  tb«  iKttntc'l  <:oro«i-«bape(l  Mrcolcmnw  tube  pxtcrxln  n  rcrlM  of  7ounj{  tuatCDwr  uocJol« 
brtwc«n  wblch  Ihore  U  very  dollcat«  tnnncrdy  »irlnk-d  ■nbabuieo;  «.  ths  um«  wlU 
7««i«.  froe  i»i]«le-c«llt  1  f*.  two  joanj;  ribboo-lllte  nutfCtiUr  fiJMaeoU;  0,  IfeeMOMOfnrV 
«■A  iitt  UoUUd.    JHa^.tilllcil  4fi0  dUmoten;  Anor  0.  Wibtr. 


pboftis  of  wandering  cells  to  muscle-cells ;  but  I  consider  the  cinnabar 
method  employed  by  him  as  iiLsufficieut  to  prove  this  assertion.  [Cin> 
mlMr  or  vcnuiUon  injeetcd  into  the  blood  is  taken  up  by  white  cor- 
posdles,  and  may  afterward  be  discovered  un  inUumed  tissue.] 

Tf  a  nerve  be  divided,  its  ends  separate,  from  their  elasticity,  they 
swell  slightly,  and  subsequently  imitc  by  development  of  a  new  forma- 
tion of  true  ncr\-c-tissue,  so  tliat  tlie  Der\-e  is  again  capable  of  conduo- 
tioa  through  the  cicatrix.  In  large  supcrficiiJ  cicatrices,  new  nerve« 
develop ;  when  you  have  excised  portions  of  skin  and  have  brought  to- 
ge^UT  mnd  united  parts  lying  at  a  distance,  new  nerves  grow  through 
tbe  cicatrix  and  perfect  power  of  conduction  cornea  after  a  time,  as 
may  bo  often  observed  in  plastic  Operations.     Hk^o  facts  arc  very 


100 


BIMPLE  ISaSED  WOÜ>*DS  OP  THE  SOFT  PAKTS. 


remarkable,  and  physiologically  arc  still  entirely  inexplicable  Just 
think  bow  wonderful  iliat  these  nerve-filameots,  sensory  and  motor, 
should  find  each  other  in  the  new  adhesioD,  and  that  eveu,  as  we  must 
suppose^  the  stumps  of  the  primttiFO  fibres  should  unite  as  they  had 
beea  united,  so  that  correct  conduotion  and  iocalizatioD  might  result 
as  they  actually  do  I  We  cannot  here  go  more  exactly  into  this  sub- 
ject I  will  only  mention  that  tlie  more  minute  process,  which  lias 
been  very  carefully  followed  by  Schiff,  I^elt^  and  others,  is  generally 
as  follows :  first,  in  the  stump  of  the  nerve  there  is  a  destruction  of 
the  nerve-sheath,  possibly  also  of  tlic  axis  cylinder  to  a  certain  extent ; 
at  the  same  time  in  the  neurilemma  there  is  a  collection  of  cells, 
which  proceeds  to  the  development  of  apindloshaped  cells  in  the  sub- 
stance lying  between  the  ends  of  the  nerv«,  and  extending  into  the 
stump.  From  those  cells,  just  as  in  the  embryo,  new  ncrve-fibrilho 
develop  upward  and  downward  ;  the  Blamcnts,  which  are  at  first  very 
pale,  subsequently  acquire  a  sheath,  and  then  cannot  be  dLstinguiahed 
from  ordinary  nerve-filaments. 


Pis.  19. 


PIB.9QI 


Ras^iiDnitloa  otrxm*.  Flf;.  19,  th>m  t  ra^Tilt  flfonn  My*  aHer  dtTI^InD ;  todiu;  rpiDdle-cvlli 
III  tbo  eud  of  Uw  nerrc  doYoliip«*!  rroin  Hit'  ouufctlr«  tUano  ft^d  tntlout«!/  ooannetMl 
with  tlio  DeurilroinM.  FIc.  99,  fmoi  itie  fnij:  irn  w>-ok^  nDcr  divl»iuu;  dcTclotxaDiit  of 
roBOg  uerv«-oclIi  from  Uie  ipl&dlo-CtiUa.    MAcuLQod  SOO  dlAmotttX»,  anuc  i{Wt- 

T^G  most  recent  investigations  as  to  the  siguifioance  of  wanderiiig 
cells  in  new  formation  of  tissue,  as  well  as  the  special  studies  over 
the  formatic»!  of  nerves  in  portions  of  tadpoles^  tails  regenerated  afWr 
injury,  have  made  me  doubt  the  former  view,  that  young  regenerated 
nerve- filaments  were  composed  of  spindle-celLs.  It  seems  to  mc  much 
more  probable  that  the  divided  axis  cylinders  grow  out  into  young 
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nervc-filamcntä,  and  Uiat  tbe  clong&tcd  spiudlo-oclls,  which  unJoubi- 
edly  exist  iu  the  ucrvc-callua  in  certaiu  stages,  either  belong  to  the 
OOBueciivo  tissue  of  the  neurilemma  or  arc  detached  portions  of  joung 
neiTe*fiUmentA  containing  nuclei. 

In  the  human  being-  the  regeneration  of  nerves  only  takes  place 
VJtfain  L-ertiiiu  limita,  which,  it  is  true,  cannot  he  very  acfiinit-ely  do- 
fined.  The  complete  regeneration  of  large  ncrru-truulcs,  as  of  the 
■datjc  or  median  ncrrcs,  does  not  occur,  nor  docs  it  take  place  after 
exclaion  of  large  portions  of  oervc,  if  the  ends  remain,  suy  three  or 
four  lines  apart,  Verj'  accumte  apposition  of  the  ends  of  the  nerve 
is  necessary,  for  appiueiitly  the  transfonnation  of  the  ncwly-formcd 
intermediate  substiuicc  to  ucrvc-substaiioc  can  only  take  place  by 
moans  of  the  nerve-stump,  although  there  arc  dlScrent  opinions  about 
the  mode  of  this  process  ;  we  shall  see  similar  conditions  in  tlie  heal- 
ing of  broken  bones,  where  bony  union  only  follows  accurate  coapta- 
tJoo  of  the  fragments.  Now,  bow  is  it  in  this  respect  with  brain  and 
8|rinal  tissue  ?  In  the  human  being  there  is  no  regeneration  her© 
after  injury,  or  after  loss  of  substance  from  idiopathic  inflammation,  or 
at  least  not  sufEcicnt  to  restore  the  power  of  conduction.  In  animah^ 
indeed,  as  Broifni-Seqwird  has  shown  in  pigeons,  after  dividing  the 
spinal  marrow,  there  may  be  regeneration  with  disappearance  of  the 
paralysis,  which  has  of  course  occurred  in  all  parts  below  the  point  of 
dirisiun.  Unfortunately,  tliis  power  of  regeneration  of  ner\'e5  decreases 
in  proportion  to  the  higher  development  of  the  vertebrate  animals, 
and  it  is  least  in  man.  As  is  known,  in  young  salamanders  whole 
extremities  grow  again  wbi:n  they  have  been  amputated.  What  a 
pity  this  is  not  so  in  man !  Uowever,  as  regards  the  nerves,  Nature 
oocasjonally  seems  to  make  a  fruitless  attempt  at  rcgcncratiuu  ;  for 
quite  often  the  nerve-cnda  in  amputation-ätumps,  instead  of  simply 
cicatrizing,  develop  to  club-shaped  nodules,  which  am  occasionally  cx- 
ccsarcly  painful,  and  require  subsequent  excision,  Tliese  nodules  ou 
ih«  nerves  consist  of  an  entanglement  of  the  primitive  nervc-filamenta, 
which  develop  from  the  slump  of  the  ner\'c  as  if  they  would  grow  to 
meet  opposite  nerve-ends.  The  cicatrices  in  the  continuity  of  nerves 
also  are  sometimes  nodular  from  the  formation  of  convoluted  primitive 
filament«.  Such  small  ner^-e-tumors  (true  neuromata)  are  occasion- 
ally excessively  painful,  and  must  be  removed  with  the  knife.  But 
tiiere  are  also  traumatic  neuromata,  which  arc  not  at  all  painful,  as  1 
hare  aecn  in  old  amputation-slumps.  Ju  general,  the!>c  pruliferatlons 
of  nerrocicatriccs  arc  to  be  compared  with  the  prcviou^y-racntionod 
hypertropliy  of  connective -tissue  ciratrioes,  and  with  pmliferating 
botie,  which,  although  rarely,  is  formed  in  great  excess  in  the  healing 
of  broken  bones. 
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The  process  of  hcolin^  aftor  injury  of  great  vessels,  espcciall/  of 
arterial  trunks,  has  been  carefully  detenniDcd  by  experiment.  If  a 
large  artery  be  ligated  in  an  ampulation  or  for  disease  in  its  continu> 
ity,  as  the  ligature  is  drawn  tij<;Iit,  the  tunica  intima  is  ruptured,  and 
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RodrJaf  ncr^e-tomilnBtloti»  In  bd  old  «mpiiUH^m-^tiitni»  of  ***«■"*'•  From  ■  pr(T«ril1rtn  Id 
the  Anatomie«]  MsMoai  al  Buna.  Cutiicd  Btter  Froria,  "  Smnhcal  Coppunimtci.'*  Ud.  I., 
T«C  Hi. 

the  tunica  muscularis  and  advontitia  are  so  constnctcd  tlmt  their  inner 
surfaces  folded  up  lie  in  exact  apposition.  You  may  satisfy  youreelvcs 
of  the  frequent  although  not  nctn^Äsnrily  universal  rupture  of  the  in- 
temül  tunic,  by  ligating  a  large  arterial  trunk  in  tlie  cadaver,  for  you 
not  uufrrqiicntly  experience  a  slight  grating  or  crackling  under  the 
finger  when  tightening  the  ligature;  you  may  also  sec  it  on  cutting 
open  a  ligated  artery  after  detachment  of  tlm  ligature.  From  tlw 
point  of  ligiition  to  the  next  branch  leaving  the  artery,  both  at  the  cen- 
tral and  peripheral  ends,  the  calibre  of  the  vessel  Gils  with  coagulated 
blcKMl,  the  so-called  throtnbw  (from  6  ^pofi[h^,  the  blood-clot).  The 
enveloping  ligature  kills  the  enclosed  tissue,  which  graduaUy  breaks 
d<iwn  info  pus,  and  when  this  process  is  complclcd  the  ligature  falls, 
or,  as  we  technically  express  it, "  the  ligature  has  cut  through,"  "  comoa 
away."  When  this  has  taken  place,  the  calibre  of  the  artery  must  be 
pcrniuni^ntly  and  ccrtiiinly  ehiswl,  or  there  will  at  once  l>e  another 
lurniorrhtige.  Under  unfavorable  uircumslanccs  it  may  certainly  happen, 
in  small  as  well  us  iu  arteries  of  medium  or  large  size,  that  the  ligature 
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nuts  tlirougb  too  soon,  and  then  dangerous,  sudden  secoudury  ho^inor- 
tlift^  occurs ;  this  is  especially  apt  tu  occur  if  tbc  wall  of  the  aiiery 
was  diseased  or  the  thrombus  has  suppurated  as  a  rcsidt  of  profuse 
sappuration ;  arlcrios  that  Lave  much  calcareous  deposit  in  iliem 
oflen  caunut  bo  Ugated,  ss  the  ligature  either  does  not  ooinprcss  the 
oiUbrc  or  else  cut«  through  it  at  once ;  under  such  circumatacocB,  wbioh 
we  may  oocasiunally  recognize  bcfurehaud,  it  is  impossible  to  operate 
BUOOcssfuUy.  Still,  fortunately  it  is  rare  and  occurs  chicBy  in  old  per- 
sons, in  whom  Inr^  opcratioas  arc,  as  a  rule,  of  doubtful  result, 

Paä&ing  now  to  tlio  consideration  of  what  has  taken  place  in  the 
ood  of  the  vessel  from  tlie  coagulation  of  the  bluod  till  the  firm  closure, 
experiments  on  animals  and  accidental  observations 
OQ  man  have  given  the  following :  the  blood-clot  at 
first  lyin^  loose  in  the  vessel  gradually  becomes  more 
finnly  attadied  to  the  wall  of  the  vessel,  and  con- 
stantly grows  harder,  but  stiU  remains  red  for  a  long 
time ;  it  docs  not  lose  its  color  for  weeks  or  months, 
and  then  does  so  first  in  the  ccutre^  so  that  the  rest 
of  it  still  retains  a  slight  ycUo\visb  tinge.  Aflcr  the 
detachment  of  the  ligature,  the  thrombus  is  so  hard 
and  so  firmly  attached  to  tlio  walls  of  the  vessel 
that  the  calibre  is  entirely  closed.  The  preparation 
(S%.  2'Z)  «ihoM's  you  the  thrombus  formation  in  an 
artery  after  ligation  in  the  continuity;  tho  lower 
tfarombud  readies  to  the  point  of  departure  of  tlio 
first  branch,  the  upper  one  not  so  far ;  the  former  is 
tbo  rule  as  laid  down  in  most  books,  the  latter  is  a 
not  unoomroon  exception.  Plugging  of  the  artery 
by  a  blood-clot,  which  becomes  firm,  is,  however,  only 
a  provisional  state,  for  the  thrombus  does  not  remain  so  for  all  future 
time,  but  the  cicatnciol  tissue  shrinks  and  atrophies;  this  takes  place 
in  the  coarse  of  months  and  yews,  at  which  time  tho  closure  of  the 
■liery  at  the  point  of  division  has  become  solid  by  adhesion  of  the 
waUi  of  the  vessel.  If  you  examine  such  an  artery  a  few  montlis  after 
the  ligation,  you  find  nothing  of  the  thrombus;  but  the  artery  termi- 
fttes  in  a  conical  point  of  cicatricial  connective  tissue,  as  we  see  in 
■liniature  in  divided  muscular  fibres  (see  Fig.  17). 

Tlie  »liove  changes,  which  we  may  follow  with  the  naked  eye, 
idiow  tliat  in  the  blood-dot  there  is  a  change  which  essentially  consists 
la  its  increasing  firmness  and  coherence  to  the  wall  of  the  vessel ;  we 
ahaU  now  study  with  the  microscope  on  what  this  transformation  of 
the  blood^jlot  depends.  If  you  examine  the  recent  blood-clut,  you 
find  it  to  oonaist  of  red  blood-oorpusclee,  a  few  colorless  blood-KscUs, 
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aad  of  fine  filaments  and  coagulated  fibnne,  arranged  in  irregular  net- 
work. If  rou  toko  a  thrombus  two  days  after  the  ligation  of  a  email 
or  medium-sized  arteiy,  it  is  firmer  thou  at  first,  and  is  broken  up  with 
difficulty ;  the  red  blood-cells  are  little  changed,  the  white  ones  aro 
greatly  incrcaacd;  they  have  sometimes  two  and  three  nuclei  as  pre- 
Tioosly,  aomctimcs  single  palo,  oval  nuclei  with  nucleoli;  some  of 
these  cells  arc  almost  double  the  size  of  white  blood-celK  The  fine 
filaments  of  the  fibriue  are  united  to  an  almost  homogeneous  mass, 
which  ia  dilEcull  of  division.  If  you  again  examine  a  thrombus  six 
days  old,  the  red  blood-ccUs  have  almost  disappeared,  tJie  fibrine  is 
more  firm  und  homogeneous,  and  even  more  difficult  to  separate  than 
previously ;  a  large  number  of  spindle-shaped  cells  with  oval  nuclei, 
showing  distinct  divisions,  appear.  From  the  above,  it  appean 
that  even  quite  early  a  number  of  HviDg  cells  appear  in  the  blood- 
clot.,  whose  further  development  will  be  seen  from  what  fuUowa, 
Since  we  obtain  a  more  accurate  understanding  of  the  changes  in  the 
thrombus  and  its  relation  to  the  arterial  waUs,  by  making  transrerse 
sections  of  the  thrombosed  artery,  we  shall  proceed  to  do  this. 

Tliis  prep:irHtion  shows  a  transverse  section  of  a  recent  throm- 
bus in  a  small  artery  within  the  delicate  mosaic  formed  by  the  cruwded 

red  blood-corpuscles,  among  them  a 
few  round  white  blood-cells  (which 
hove  been  rendered  visible  by  car^ 
mine) ;  next  comes  the  tunica  intima, 
laid  together  in  regular  fulds,  in 
which  the  blood-clot  clings ;  then  the 
tunica  muscularts ;  then  tho  tunica 
advcntitia,  with  tho  net-work  of  elos* 
tic  fibres ;  to  tho  right  some  adherent 
IcjOäe  coimective  tissue.  Tho  next 
preparation  (Fig.  ä4)  is  the  transverse 
section  of  a  human  artery,  closeil  with 
a  thrombus  for  six  daj*8 ;  we  see  no 
red  blood-cells ;  the  wliite  ones  ore 
greatly  increased,  mostly  round ;  but, 
in  tho  tunica  adventitia  and  surrounding  connective  tissue,  there  has 
already  been  some  cell  Infiltration.  If  we  now  examine  a  ten-<lny-old 
thrombus  from  a  large  muscular  artery  of  tlie  thij^h  of  a  man  (Fig.  35, 
a),  we  find  it  already  ooDtainingnumcr(>us  spia(.Ue-cells,  which  are  partly 
arranged  in  strise  (subsequently  vessels) ;  the  intercellular  substance 
is  filamcutOT}',  here  rendered  transparent  by  acetic  acid.  Finally,  there 
is  also  formation  of  blood-vessels  in  the  organized  tlirombus,  as  you 
seo  in  the  following  preparations  (Figs.  2G  and  27). 
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The  process  of  licaling  in  transrcrsclj'-diTidecl  veins  appeora  at 
the  first  glance  to  be  much  simpler  than  in  the  arteries ;  even  in  the 
large  veins  of  the  extremities,  the  divided  ends  fall  together,  and  ap- 
pear to  heal  at  once,  as  soon  as  the  blood  has  been  obstructed  at  the 
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next  valve  above ;  at  these  valvca  clots  fonn,  and  they  are  often  much 
lai^gcr  than  is  desirable ;  this  formation  of  clots  extending  toward  the 
heart  will  hereafter  occupy  our  earnest  attention.  But  I  liave  of  lat« 
observed  that  the  tunica  iatima  of  the  divided  vein  docs  not  by  any 
means  so  fold  together  and  adhere,  but  that  hero  also  tliere  is  a  clot^ 
although  a  small  oflo,  which  is  organized  like  the  arterial  thrombus. 

If  you  draw  conclusions  from  these  preparations,  prescntod  in  such 
a  fragmentary  way,  it  appears  that  in  the  clotted  blootl  there  ia  a  cel- 
lular infiltration,  which  here  leads  to  development  of  connective  tissue ; 
in  short,  that  the  thrombus  becomes  organized.  The  thrombus  is  not 
a  permanent  tissue,  but  gradually  disappears  again,  or,  at  least,  is  re- 
duced to  a  minimum,  a  fixte  which  it  shares  with  many  new  formations 
resulting  from  inflammation. 


rORHATION  OF  THROMBUa  107 

Peculiar  reasons  caused  me  to  investigate  more  accurately  the  or- 
guiizatioa  of  the  tltroinbus.    The  imporianoe  of  this  process  is  rather 
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eitensirc ;  a  point  on  trhich  jou  cannot  at  present  judge  well,  but 
will  hereafter  be  in  a  position  to  estimate  fully,  when  we  oomo  to 
treat  of  diseases  of  the  vessels. 

From  mj  investigations  up  to  the  present  time,  I  do  not  think  I 
dare  retract  ihc  assertion  that  coagulated  Gbrinc  mar/,  by  aid  of  cells, 
be  transformed  into  connective-tissue  intercellular  substance,  although 
I  cannot  decide  whether  this  be  due  to  true  metamorphosis^  or  to  a 
gradiml  substitution  of  cell  protoplasm  for  disappearing  £briue.  Some 
have  attempted  to  refer  the  origin  of  the  oclls,  which  appear  in  oon- 
»taotly-inorcasing  numbers  In  the  thrombus,  to  tlio  wall  of  the  vessel; 
the  arterica,  aa  well  as  the  veins,  are  coated  with  a  liuin;^  of  cpithc- 
San,  Thich  to  some  extent  represents  the  innermost  lamella  of  the 
imüoB  mtima.    These  cpithelhd  cells  and  the  nuclei  of  the  striated 
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lamellfls  of  the  intima  hare  been  claimed  aprutri  by  some  authors,  so 
that  tlioy  could  let  new  cells  be  formed  from  tliem,  and  grow  into  the 
thrombus ;  in  bis  last  worlc^  Titicrsch  also  inclines  to  this  view.  I 
acknowledge  that  I  mrsclf  fonnerly  Btronj^ly  combntcd  the  supposi- 
tion that  the  blood  could  of  itself  become  organized  to  connective 
tissue  with  resaels;  but  from  examiualioos  of  truusrersc  sections  of 
thrombosed  arteries,  I  am  satisfied  of  its  correctness.  After  haTing 
abandoned  the  idea  of  proliferation  of  stable  tissuo-cells  in  inflamma- 
tion, we  can  no  longer  talk  of  a  proliferation  of  the  inlima  in  the  old 
sense.  But  whence  come,  then,  these  newly-formed  oells?  I  have  no 
donbt  that  they  originate  from  the  white  blood-cells,  which  hare  been 
partly  enclosed  in  the  thrombus,  partly  may  have  wandered  into  it, 
acrordinjf  to  the  obser^'ations  of  F^  HcckUn/jJiavsai  and  Bubnoß'. 
As  regards  the  red  blood-cells,  it  seems  that  they  gradually  unite  with 
the  coagulated  6briue,  lose  their  shape,  become  intcroclluhir  substance, 
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and  lose  tJieir  coloring  matter,  which  is  scparat^rl  ns  granulös  or  crys- 
ta\s  of  hftmatoidin.  Little  os  \vc  ktio^r  whence  blwxl-t^Ils  come,  und 
whither  they  go,  still  it  la  certain  that  the  white  cclU  enter  the  blood 
from  the  lymphatic  vessels,  and  tliat  they  enter  the  latter  from  the 
Irmphatio  g:Unds  or  connective  tissue  clscwhcio ;  they  arc  cells  that 
originAie  directly  from  oormective-tisauc  cell»,  or  (rom  a  protoplasm 
analogous  to  connective  tissue.  Are  these  cells  still  viable  when  en- 
cjosod  in  a  blood-clot  ?  After  coming  to  rest  here,  can  they  transform 
thenuelrea  to  tissue?  It  is  impossible  to  affirm  or  deny  theso 
questions  absolutely  ;  since  JiulnoJT  has  shown  that  wandcHng  cells 
eiit«r  the  Ihromlnifl,  and  may  there  continue  their  movements,  there 
is  no  necessity  for  sup[x>siu^  that  the  white  blood*cclls  (which  are 
idciiUcjd  with  wandering'  cells)  enclosed  in  the  thrombus,  on  coagula- 
tion, DO  lougor  move,  and  cannot  be  transformed  into  tissue.  Hilb- 
crto  there  have  been  no  investigations  as  to  whether  wandering  cells 
p»ss  through  the  walls  of  arteries  as  readily  as  through  those  of  veins, 
BS  Jiuhnoff^s  investigations  only  refer  to  venous  thrombi.  Some  of 
my  investigations  in  this  dii-ection  showed  me  that  minute  cinnabar 
granules  passed  through  the  carotid  of  a  dog  into  the  tlirombxis,  but 
I  could  not  satisfy  myself  that  they  were  replaced  by  wandering  cells. 
So  «t  present  it  is  uncertain  whence  the  numerous  wandering  cells  in 
«n  organizing  arterial  thrombus  originate,  and  how  they  enter  there. 
Ttchauaoff^  in  a  very  carefully-studied  work  that  has  lately  appeared, 
calls  attention  to  the  fact  that  a  great  portion  of  large  thrombi  are 
destroyed  by  disintegration.  This  is  very  true,  but  ho  goes  too  Eir 
when  he  entirely  denies  the  provisional  organization  of  the  thrombus, 
and  supposes  that  the  diüntegration  of  the  clot  is  immetliately  fol- 
lowed by  the  adhesion  of  the  walls  of  the  vessel,  to  which  I  have 
called  attention  as  the  definite  termination  of  the  whole  process. 

As  1  have  already  stated,  peculiarly  ihvorable  conditions  arc  n> 
fjuiätc  for  the  blood-clot  to  become  organized.  It  is  an  absolute  law 
in  the  human  organism,  that  non-vasoulnr  tissues,  which  are  nourished 
by  means  of  cells  alone,  have  no  great  extent;  the  articular  cartilages, 
the  cornea,  tlic  tunica  inlima  of  these  vessels,  the  tissues,  arc  all  in  thin 
layers ;  in  other  words,  the  cells  of  the  human  body  cannot,  like  those  of 
plants,  carry  nutrient  fluid  to  any  given  distance,  but  ore  limited  in 
their  conductive  power;  at  certain  distances  new  blood-vessels  must 
appear,  to  supply  and  carry  off  the  nutrient  fluid.  The  blood-clut, 
ooUMSting  of  cells  with  coagulate«]  fibrinc,  is  at  first  a  non-vascular 
oellnlar  tissue,  which  can  only  maintain  its  existence  in  thin  layers. 
This  appeals  iram  obacrvationc:,  whirh  we  shall  hereafter  often  have 
ooeasion  to  mention ;  namely,  that  large  blood-clots  are  not  organized 
at  all,  or  only  in  their  pcriplieral  layers,  while  tlioy  disintegrate  in  the 
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centre.  From  this  it  appears  that,  in  healing  by  the  first  intention,  a 
email  amount  of  blood  Ijing  between  the  edges  of  the  wound  does  no 
harm,  while  a  larger  amount  interferes  with  healing,  or  prevents  it 
altogether.  You  will  soon  be  able  to  verify  this  observation  in  the 
clinia 


I<et  us  now  look  at  the  fate  of  the  circulation  after  ligating  a  large 
artery  in  the  continuity.  Suppose  that,  for  a  hiemorrbage  in  the  leg, 
the  femoral  artery  has  been  ligated ;  how  does  the  blood  now  reach 
the  leg?  how  will  the  circulation  go  on  ?  Just  as  on  closure  of  capil- 
lary districts,  under  increased  pressure,  the  blood  presses  through  the 
next  permeable  vessels,  which  are  thereby  dilated ;  the  same  thing 
occurs  on  closure  of  small  or  mediimi-sized  arteries.  Under  increased 
pressure,  tiie  blood  flows  through  the  branches  close  above  the 
thrombus,  and  from  the  numerous  arterial  anastomcraes,  both  in  the 
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long  axis  and  various  transverse  axes  of  the  lirab,  reaches  other  arteries, 
through  which  it  soon  again  streams  into  the  peripheral  end  of  the  Iigatr 
ed  vesseL  An  arterial  collateral  circulation  is  established  to  the  side  of 
the  ligated  and  thrombosed  portion  of  the  arterial  trunk.  Without  this, 
the  part  of  the  body  lying  below  this  point  would  not  receive  sulfi- 
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cient  blood  and  would  die ;  it  would  dry  up  or  putrefy.  Fortiuiately, 
artciiaJ  aoastomoscs  are  so  free  tbut,  cvon  after  ligation  of  a  large 
artcfy,  like  the  axillary  or  femoral,  such  a  ease  is  not  apt  to  occur ;  ia 
diseased  arteries,  however,  which  do  uot  distend  sufiiciently,  tnortifi- 
cation  of  the  aifected  cjctremity  may  occur.  The  modus  iu  wLiub 
theae  new  vascular  connections  form  vary  greatly.  Veara  ago,  Porta 
made  very  profound  researches  on  this  point,  aod  from  bis  numerous 
experimeoLs  stated  tJte  following,  as  the  types  of  collateral  circula- 
tion: 

1.  Direct  collateral  circulation  is  established  \  i.  e.,  there  are 
fftroogly-developed  vessels,  which  pass  from  the  central  end  of  the 
artery  directly  to  the  peripheral  end. 

These  uniting   vessels   are  rta-Sl. 

chiefly  the  dilated  vasa  vasüruin, 
and  the  vesselä  of  the  thrombus ; 
it  migbt  happen  that  one  of 
these  uniting  vessels  should  di- 
late BO  much  OS  to  acquire  tlie 
appearance  of  being  simjily  the 
tnmk  TCgcnenitcd, 

2.  There  is  an  indirect  col- 
lateral circulation ;  i.  e.,  the 
connecting  branches  of  the  next 
Uierml  arteries  are  greatly  di- 
lated, OS  ill  tlie  following  case. 
Fig.  31. 

The  roost  striking  cjuirnplea 
of  botli  varieties  of  collateral 
circulation  have  here  been  cho- 
sen ;  but  w^lien  you  examine  the 
numerous  aketcbea  of  Pvrta^ 
and  youraelves  repeat  these  cx- 
pcrimenta,  you  \rill  fuid  ttmt  iu 
most  cases  direct  and  indirect 
ooUatend  circulation  are  oom- 
faincd,  so  the  only  value  of  the 
elosaification  ia  to  group  the 
diiTercnt  forms  in  some  way. 

It  ia  an  excellent  anatomi- 
ail  exerdae,  to  represent  for  yourselves  how,  after  ligation  of  the 
uiflereut  arteries  of  one  or  both  extremities,  or  of  the  trmik,  the 
Uood  will  reach  the  parts  beyond  the  point  of  ligation  ;  in  this  you 
would  be  well  asaisU'd  by  the  plates  of  arterial  anaatomoai»  in  KrauM'» 
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text-book  of  anatomy.  In  the  surgery  of  old  Conrad  Martin  Lan- 
genheck,  these  conditions  are  carefully  described  in  the  chapter  on 
aneurisms.  The  reversal  of  the  blood-current,  which  not  tm&equently 
takes  place  in  these  collateral  circulations^  occurs  with  wonderful 
rapidity,  when  the  anastomoses  are  free ;  if^  for  instance,  we  ligate  the 
common  carotid  in  a  man,  and  Üien  divide  the  artery  beyond  the  ligar 
ture,  the  blood  escapes  with  great  force  from  the  peripheral  end,  that 
is,  backward  aa  from  a  vein.  In  all  such  cases,  where  the  artery  to  be 
ligated  has  fr^e  anastomoses,  if  a  piece  is  to  be  cut  out  of  the  artery, 
we  should  first  ligate  both  central  and  peripheral  ends,  to  be  insured 
against  haemorrhage;  this  is  an  important  practical  rule,  which  is 
often  nrglectcd. 


CHAPTER  n. 
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LECTURE   X. 

JkM  «  Itulf,  Pnnctured  Wotinds  hcnl  quickly  by  Firtt  Intention. —Nfcdlo  Puncture«; 
fievdU«  rcmninioff  Id  the  Body,  tlieirExtrartion.— Pxinotored  WoundR  of  the  Nerves. 
— Punctured  Woundsof  the  Artorics:  Anonrysma  Tflhnn»tioam,  V»rioo«um,  Variz 
Aaetuyiunatica«.— ronotaictd  Wotmda  of  tLo  Voins,  Ybucmcüoii. 

Most  punclurcd  wounds  arc  simplo  wounds,  and  usually  bcal  by 
first  inicniion ;  many  of  them  aro  at  the  same  time  iacised  wounda, 
vhcQ  tiic  puncturing^  instrument  has  a  certain  breadth ;  some  liave 
tlie  characteristics  of  contused  wounds,  when  the  puncturing  instru- 
ment was  blunt ;  in  this  case  tiiere  is  ^nerally  more  or  less  suppura- 
tion. Wc  make  many  punctured  wounds  with  our  surreal  iuslru- 
meota;,  as  with  <tcupuncture  needles — fine,  long  needles,  that  wc 
oooafiionally  employ  to  examine  whether  and  how  deep  below  a  tumor 
or  ulcer  the  bone  is  destmyed,  etc. ;  with  acupressure  ticedtt%  which  we 
vac  for  arresting  hemorrhage ;  with  the  trocar^  a  dagger  with  a  three- 
«idcd  point,  furnished  with  a  closely-fitting  canula,  an  inätrument  for 
drawing  off  fluid  from  cavities. 

Dirk,  sword,  knife,  and  bayonet  punctrues  are  often  simultaneously 
iacised  and  contiised  wounds.  If  these  punctured  woimds  be  not 
accompanied  by  injury  of  large  arteries,  reins,  or  bones,  and  do  not 
enter  any  of  the  cawties  of  the  l)ody,  they  often  heal  rapidly  and 
without  treatment 

Tho  most  Crcqncnt  punctured  wounds  are  those  made  with  needki, 
cqwcisUj  io  women,  and  how  rarely  a  doctor  is  called  for  them  I 
Such  an  injury  is  only  complicated  by  a  needle,  or  a  part  of  one,  cn> 
trriog  tlje  soft  parts  so  deeply  that  it  cannot  readily  be  extracted. 
Uli*  occasionally  happens  in  different  parts  of  the  body,  as  from  a 
perior^  sitting  or  falling  on  a  needle,  or  some  such  accident.  If  a 
needle  has  entered  deep  under  the  skin,  the  symptoms  arc  usually  so 
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^Ight  ihai  tlic  patients  rarriy  hare  any  decided  ecnsation  of  it*  in- 
deed, they  often  cannot  say  whether  the  needle  has  really  entered, 
and  where  it  is.  And  in  the  soft  parts  this  body  usually  induces  no 
external  symptoms,  but  may  be  carried  in  the  body  for  months,  yearst, 
or  even  a  lifetime,  without  trouble,  if  it  do  not  cuter  a  nerve,  llie 
needle  rarely  remains  8tation<iry  at  the  point  where  it  entered,  but 
wanders  about ;  it  is  shoved  along  to  other  parts  of  tlie  body  by  coo- 
tmction  of  the  muscles,  and  tlnis  may  come  to  li^ht  a  long  distance 
from  the  point  of  entrance.  Cases  Lave  l)een  obscn*ed  where  hyster^ 
ical  women,  from  the  peculiar  vanity  of  attracting-  the  attention  of 
physicianSi  hare  inserted  numerous  needles  in  diflereat  porta  of  the 
body;  these  needles  appeared  now  here  now  there.  Even  when 
needles  have  been  swallowt^,  they  may  without  danger  pass  through 
the  walls  of  the  stomach  and  intestines,  and  come  to  the  surfjice  at 
any  part  of  the  abdominal  wall.  J),  von  Langtnbtck  found  a  pin  in 
the  centre  of  a  vesical  calculus;  on  more  careful  inquiry,  it  was  found 
that,  when  a  child,  thi>  patient  had  swallowed  a  pin.  The  pin  may 
have  passed  llirough  the  intestine  into  the  bladder  ;  here  triple  phos- 
phates were  deposited  around  it  in  layers,  and  this  was  possibly  the 
origin  of  the  calculus. 

When  the  needle  has  remained  for  a  time  in  the  soft  parts  without 
exciting  pain,  or  when  needles,  passing  tlirough  the  body  from  within 
outward,  come  to  the  surface  close  under  the  skin,  they  usually  excite 
a  little  suppuration;  the  piercing  feeling  becomes  more  decided;  wo 
make  an  incision  at  the  painful  spot,  let  out  a  little  thiu  pus,  and  in 
the  pus-cavity  find  the  needle,  which  may  be  readily  removed  with 
forceps.  It  is  düBcult  to  cxphiin  why  this  body,  which  for  montlis 
has  mo\-cd  about  in  the  body,  should  at  length  excite  suppuration 
when  it  arrives  imdcr  the  skin ;  you  must  here  satisfy  yourselves  with 
s  simple  knowlctlge  of  the  facts.  The  following  interesting  case  niny 
render  the  course  of  these  injuries  more  clear  to  you :  In  Zurich  a 
perfectly  idiotic  female  deaf  mule,  thirty  years  old,  was  brought  to 
the  clinic  with  the  diagnosis:  t^'phus.  No  history  of  the  case  could 
be  obtained  from  the  patient  or  those  about  her,  who  were  also  lacJc- 
ing  in  intelligence.  The  patient,  who  often  remained  in  bed  for  days, 
had  cüinplained  for  a  short  time  of  pain  in  the  iIco-«ecal  region,  and 
had  moderate  fever.  Examination  showed  a  swelling  at  this  point, 
which  increased  the  following  days,  and  was  very  painful  on  pressure; 
the  skin  reddened,  fluctuation  became  evident.  It  was  clearly  not  a 
case  of  tj-phus,  but  you  may  imagine  what  dilTrrcnt  diagnoses  there 
were  as  to  the  seat  of  the  suppuration,  for  there  was  undoubtedly  an 
abscess ;  it  might  bo  inllaramation  of  the  ovary,  jierforation  of  the 
vermiform  process,  an  abscess  in  the  abdominal  walls,  etc.,  etc. ;  still, 
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Bomcthing  could  be  said  against  all  Ifat'se  hj'pu theses.  Afler  n  (ew 
days  the  reddened  skin  became  very  thin,  the  abscess  pointed  about 
the  height  of  the  anterior  superior  spinous  process  of  the  ileum,  a  few 
fingers'  breadths  above  Poupart's  ligament,  and  I  made  an  incision 
through  the  skin ;  there  was  evacuated  a  gassy^  browuishj  sanious  pus, 
with  a  ßtrung  fecal  odor.  As  I  examined  the  absccss^arity  with  my 
finger,  I  felt  a  hard,  rod-like,  firm  body  in  tlio  depth  of  the  abscess, 
and  projecting  slightly  into  it,  I  began  to  extract  it,  and  pulled  and 
pulled  till  I  brought  out  a  knitting-needle  almost  a  foot  long,  which 
was  somewhat  rusty  and  pointed  down  toward  the  pelvis.  The  ab- 
■nriM  rnritj  was  clothed  with  flabby  granulations.  When  I  tried  to 
exaimnc  tlie  opening  that  the  needle  must  have  left,  behind,  I  could 
DO  longer  find  it ;  it  had  closed  agidn,  and  was  covered  by  the  gninu* 
lations.  The  abscess  took  a  long  time  to  heal ;  it  at  lost  did  so 
without  further  accident,  so  that  in  four  weeks  the  patient  was  dis- 
missed. As  I  showed  the  unfortunate  cretin  the  extracted  needle,  she 
laughed  in  her  idiotJc  wuy  ;  that  was  all  we  could  make  out  of  licr ; 
perhapa  this  may  have  indicated  some  slight  recollection  of  the  needle. 
It  is  most  probable  that  tlic  patient  had  inserted  the  needle  into  the 
vagina  or  rectum — procedures  in  which  even  women  not  idiotic  find 
•ome  incredible  pleasure,  as  you  may  see  in  Di^enbac/Cs  operative 
»urgcry  in  the  chapter  on  extraction  of  foreign  bodies.  It  is  not  im- 
posBiblo  that  in  this  case  the  needle  passed  by  tlic  &ido  of  the  vaginal 
portion  of  the  uterus  through  the  ctccum,  for,  Crom  the  gaa<ontaining 
poa  of  Oie  abscess,  wc  may  decide  that  there  was  at  least  a  temporary 
oonnnuuicatton  with  the  intestine.  It  is  true  this  cannot  be  regarded 
an  absolutely  certain,  for  pus  in  the  vicinity  of  tlie  intestines  by  the 
dorelopment  of  stinking  gases  may  putrefy,  even  when  do  communi- 
cation with  the  interior  of  tbe  intestines  exists  or  has  existed. 

The  extraction  of  recently-entered  needles  may  be  very  difficult, 
especially  as  the  patients  are  not  unfrequenlly  very  imdccided  in  their 
information  about  tlie  location  of  the  body,  and  occasionally  from 
riuune  will  not  acknowledge  how  the  needles  (in  the  bladder,  for  in- 
BUuice)  obtained  entrance.  'Wc  should,  n-ith  the  left  hanJ,  fix  the 
8pot  where  we  shall  roost  probably  find  the  foreign  body,  carefully 
endeavoring  to  press  the  skin  together  in  folds ;  we  must  at  the  same 
time  be  careful  that  the  needle  doc-s  not  again  change  its  position 
vhüe  we  are  making  the  incision.  Sometimes  wc  feel  the  body  more 
or  less  distinctly,  and  can  cause  pain  by  pressing  on  it ;  these  attempt« 
nuf  t  decide  the  p<Hnt  of  our  incision.  After  dividing  the  skin,  we 
attempt  to  seize  the  neeiUe  with  n  pair  of  good  dissecting  forceps; 
Tcry  t4>nse  bands  of  fascia  may  readily  deceive  us,  especially  about 
tlw  fingr-ra,  fur  with  forceps  our  sense  of  feeling  is  always  uncertain. 
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If  we  cannot  find  the  needle,  we  may  move  the  pnrts  Bomo ;  the 
needle  is  then  sometimes  moved  into  a  poütioa  where  it  m&j  be 
seize*!  more  readily.  The  extraction  of  foreign  bodies  requires  a  i 
tain  amount  of  practiee  and  mauual  dexterity^  wbiob  we  acquire  onlj 
with  time  and  practice ;  here  natural  knack  is  of  great  service. 

Punctured  wounds,  mad«  witli  instrumontR  not  very  sharp,  are 
occasionally  interrupted  in  their  process  of  healing.  Externally  they 
heal  by  first  intention,  but  after  a  few  days  there  are  suppuration  and 
inflammation  in  the  deeper  parta ;  tlie  wound  eithex  openfi,  and  thftj 
w^bolc  tract  of  the  wound  auppiitates,  or  the  pus  breaks  through  at 
Boino  other  point.  This  occurs  particularly  in  caKCS  where  a  foreign] 
body,  as  the  point  of  a  knife,  remains  behind,  or  where  the  wound 
was  made  with  a  blunt  instrument.  In  examining  the  wound,  you 
ahould  always  l)ear  in  mind  the  possibility  of  a  foreign  body  remain- 
iog  behind,  and,  if  possible,  sec  the  instrument  with. which  the  injury 
was  done,  and  find  exactly  in  what  direction  tlic  instrument  passed,  so 
that  you  may  know  about  what  parts  are  injured.  Uowever,  even  inj 
unfavorable  casea  there  arc  occasionally  very  little  inflammation  and* 
suppuration.  A  short  time  since  a  man  came  to  tlie  clinic  who,  a  few 
days  preWously,  Iiad  fallen  a  moderate  height  from  a  tree,  lighting  oa. 
hia  left  arm,  while  engaged  clipping  the  small  branehes.  On  the  dop 
sal  surface,  a  few  inches  below  the  elbow,  the  arm  was  swollen;  on 
the  volar  surface,  just  above  the  wrist-,  there  was  a  alight  cxooriation;1 
the  arm  could  be  extended  and  flexed  without  pain  ;  only  pronation 
and  supination  were  impaired  and  painful.  There  was  no  solution  of 
oonlinuity  of  the  bonca  of  the  forearm ;  the  bones  were  certainly  not 
broken  through.  At  the  swollen  spot  on  the  dorsal  side,  an  inch 
below  the  elbow,  immediately  under  the  skin,  we  could,  however,  feel 
a  firm  body,  which  could  be  pressed  back  somewhat,  but  it  at  once 
returned  to  its  old  position.  It  felt  just  as  if  a  piece  of  bono  had 
hee\f  broken  off  lengthwise,  and  lay  close  under  the  skin.  Incompre- 
hensible as  it  must  seem  for  such  a  detachment  of  bone  to  occur  by 
simply  fiUHng  on  tlio  arm,  without  fracture  of  the  radius  or  ulna,  I 
nevertheless  bad  the  patient  anoesthetized,  and  again  made  the  at- 
tempt to  press  into  position  the  suspected  fragment ;  but  it  did  not 
succeed.  As  it  lay  so  close  under  the  sktu  that  it  would  necossarily 
Lave  perforated  ere  long,  I  made  a  small  incision  through  the  skin  to 
extract  it.  To  our  great  astonishment,  I  drew  out,  not  a  fragment 
of  bone,  but  a  snuill  branch,  five  inches  long,  which  was  quite  firmly 
held  by  the  two  bone«  of  tlie  forearm.  It  was  incomprehensible  how 
this  twig  could  have  entered  the  forearm;  but,  on  more  careful 
examination  at  the  above-mentioned  excoriated  spot  on  the  volar 
eurfoce,  we  found  a  linear,  slit-liko  wound,  which  had  already  closed, 
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through  which  the  body  bad  apparently  passed  so  quickly  tbat  the 
patient  had  not  noticed  its  entrance.  After  its  extraction  the  very 
DUMlmite  swelling  entirt^ly  subsided ;  t}io  Bmall  wound  discharged 
but  little  pus,  and  waa  entirely  closed  in  eight  days. 

These  ^vorable  conditions  of  punctured  wounds  bare  given  rise 
to  the  so-called  subcutaneous  operations,  which  were  introduced  into 
surgery  more  particularly  by  airomeyer  and  DUffenlach^  and  consist 
in  passing  a  pointed,  narrow  knife  under  the  akin,  and  dividing  ten- 
doos,  muscles,  or  ner^-ca,  for  various  purposes  of  treatment,  without 
makiog  any  wound  in  the  akin  other  than  the  small  punctured  wound 
through  which  the  tenotome  is  introduced.  Under  theao  clrcum- 
stAoccs  the  wound  almost  always  quickly  closes  by  first  intention, 
while  ID  open  wounds  of  tendons  ihera  is  almost  always  suppuration, 
often  extensive  death  of  the  tendon.  Of  this  wo  skull  speak  further 
ia  ibo  chapter  on  deformities  (Chapter  XVTLl.). 

If  the  puncture  has  entered  one  of  the  cavities  of  the  body,  and 
Cftused  injury  there,  the  prognosis  wiB  always  be  doubtful;  there  is 
move  or  less  danger,  according  to  the  physiological  importance  and 
Tulnenibility  (the  greater  or  less  susceptibility  to  dangerous  inflam- 
mation) of  the  organ  implicated.  Such  a  punctured  wuimd  is  not  so 
daogerous  as  a  gunshot  wound.  We  shall  not  at  present  pursue  this 
subject  further,  but  must  now  say  something  about  punctured  wounds 
of  the  nerves  and  arteries  of  the  extrcniilics. 

Punctured  wounds  of  nerves  naturally  induce,  according  to  their 
extent,  paralysis  of  variable  amount;  otherwise  they  have  the  same 
effect  as  incised  wounds  of  the  nerves.  K^eneration  occurs  the 
more  readily  when  the  whole  breadth  of  the  nerve  has  not  been  puno- 
turtnL  The  cjise  ia  diiferent  when  a  foreign  body,  as  the  point  of  a 
needle  or  a  bit  of  glass,  is  left  in  the  ncrvc-irunk;  tlicy  may  heal  In 
here  as  in  other  iissuca.  The  cicatrix  in  the  nerve  which  ooniaios  this 
body  may  remain  excessively  painful  at  every  touch ;  there  may  also 
bo  neuralgia  or  nervous  pains  extending  excentrically.  Moreover, 
the  severest  nervous  diseases,  acute  or  chronic,  may  be  induced  by 
these  foreign  bodies.  EpiU-ptiJorm  »pairmSj  with  an  mtra^  a  pain  in 
the  cicatrix  preceding  the  spasm,  have  been  olwervcd  after  such  in- 
juries; some  surgeons  also  assert  that  travmatic  UUxntt»  may  also  be 
ixuhicrd  by  this  nervous  irritation,  Tliis  appears  in.  me  very  doubtful, 
but  of  Ibis  hereafter.  The  first  of  tliese  diseases,  the  so-called  reflex 
rpUopsy,  may  usually  be  cured  by  the  extraction  of  the  foreign  bo*Iy. 

Puncliu-ed  wounds  of  arlcrial  trunks  or  their  large  braoche«  may 
induce  various  results,  A  very  small  puncture  usually  closes  by  the 
elaallcity  and  contractility  of  the  coats  ;  indeed,  thcjc  is  not  always 
ft  hssmorrhago,  any  more  than  there  is  always  escape  of  fccces  from 
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A  STnall  punctiirc  of  the  intestine.  If  the  wound  be  slit-shaped,  the 
bleeding  mny  also  be  iasigniGcant  if  the  opeuiug  gapes  but  liltle; 
but  in  other  cases  severe  arterial  hicmorrliage  is  the  immediate  result. 
If  compression  be  at  once  made,  and  a  bandage  accurately  applied, 
we  shall  usually  succeed  not  only  in  arresting  the  ha-morrhage,  but 
also  in  closing  the  puncture  in  the  artery,  just  as  we  should  one  in  the 
soft  parts.  If  the  bleeding  be  not  arrested,  as  already  stated,  we 
sboiJd  at  once  ligate  the  artery,  after  enlarging  the  wound  up  and 
downward,  or  at  n  higher  point  in  the  continuity. 

The  ch>sure  of  the  arterial  wound  takes  place  as  follows ;  A  blood- 
clot  forms  in  the  more  or  le-ss  gaping  wound  of  the  arterial  wall ;  this 
clot  projects  slightly  into  the  cnUbre  of  the  vessel;  but  externally  it 
is  usually  somewhat  larger,  and  looks  like  a  mushroom.  As  described 
in  intra-vascular  thrombus,  this  clot  is  transformed  to  conncctlvo 
tissue ;  and  thus  there  is  permanent  organic  closure,  wiüiout  change 
of  the  calibre  of  the  artery.  T\iis 
normal  course  may  be  complicated 
by  layers  of  new  fibrine  from  the 
circulating  blood,  depositing  on 
the  part  of  the  plug  projecting 
into  the  calibre  of  the  vessel,  and 

thus  closing  it  by  a  clo^  forming  a  '^'^^^^.^7^? IhSÄÄ.*' "*"  , 
complete  arterial  thrombosis ;  but 
this  is  rare.  Should  it  happen,  we  would  have  the  same  result  as 
after  a  thrombosis  following  ligation — development  of  collateral  cir- 
oulation,  and  eventual  obliteration  of  the  vessel  by  organization  of 
the  thrombus. 

Punctured  wounds  of  the  arteries  do  not  always  take  so  favorable 
a  course.  In  many  cases,  soon  after  the  injury,  we  notice  a  tumor  at 
the  seat  of  the  young  cutaneous  cicatrix,  which  gradually  enlarges 
and  perceptibly  pidsatcs  isochrom cally  with  the  systole  of  the  heart 
and  with  the  arterial  pulse.  If  we  place  a  stetlioscope  ox'er  the 
tumor,  we  may  bear  a  distinct  buzzing  and  friction  sound.  If  we 
compress  the  chief  artery  of  the  extremity  above  the  tumor,  Üio  pul- 
sation and  murmur  cease  and  the  tumor  dimlniahcs  somewhat.  We 
call  such  a  tumor  an  aneurism  (from  ävEvpvvtä}^  to  dilate),  and  this 
particular  form,  arising  from  wound  of  an  artery,  we  call  aneuritma 
gpurium  or  traumaticumj  in  contradistinction  to  the  anemisma 
fJtrum^  arising  spontJineously  from  other  diseases  of  the  artejy. 

Whence  comes  this  tumor,  and  what  is  it  ?  Its  origin  is  as  fol- 
lows :  The  external  wound  is  closed  by  pressure,  the  blood  can  no 
longer  flow  out  of  it;  but  it  forms  a  way  through  the  opening,  which 
Ü  not  yet  firmly  closed  by  the  clot.  Into  the  soft  parts,  and  wiixls 
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about  among  Lbom  as  long"  as  the  pressure  of  the  blood  is  stronger  tlian 
the  re&istfinoc  of  the  tissues ;  a  carity  filled  with  blood  is  formed  in 
immediate  oorpmunication  with  the  calibre  of  the  artery,  part  of  the 
blood  soon  coiigulates,  and  there  is  slig-bt  innamtniiLioii  of  tbc  tissue 

about  it;  n  ploatic  infiltrap 
^"•-  ^  tration,  wliicb  leads  to  con- 

nective tissue  new  fonoa- 
tion,  and  this  thickened 
tissue  forms  a  wic,  into 
and  from  whose  cavity  the 
blood  flows,  wliile  the  pe- 
riphery of  the  carity  is 
filled  with  hiycrs  of  clotted 
blood.  The  buzzing  and 
.^^^^^^^^m  friction  that  wc  perceive 

l'A^^^^^^I^B  in  the  tumor  arise  partly 

from  the  blood  flowing  out 
tlirough  the  narrow  open- 
ing in  the  artery,  partly 
by  its  friction  against  the 
coagulum,  and  lastly  by 
the  regurgitation  of  the 
blood  into  tlic  artery. 

Such  a  traumatic  an- 
eurism may  also  occur  in 
another,  more  secondary 
way ;  the  arterial  wound 
at  first  hcabt,  and  subse* 
queutly,  after  removal  of 
the  pressure  bandage,  the 
young  cicatrix  gives  ivay, 
and  then  for  the  first  time 
tbc  blood  escapes. 
Traumatic  aneurisms  are  not  always  caused  by  punctured  wounds 
of  arteries^  but  rupture  of  their  coats  by  great  tension  and  contusioiu, 
wtlhout  any  external  wound,  may  result  in  their  developments  Thus, 
in  his  stirgicaJ  lectures,  A.  Cooper  tells  of  a  gentleman  who  leaped  a 
ditcfa  whDi»  out  shooting,  and  at  the  time  felt  a  pain  in  the  hollow  of 
hts  knee,  which  prevented  his  walking.  An  aneurism  of  iho  popliteal 
artery  soon  developed  in  the  bend  of  the  knee,  that  finally  had  to  be 
operai«d  on.  The  artery  was  partly  ruptured  by  the  leap.  Rupture 
of  the  tunica  iulinia  and  muscularis  is  sulBcieot  to  permit  tlic  fonnu- 
lioo  of  an  aneurism«     Should  the  tunica  advcntitia  remain  uninjured, 
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tlic  blood  mny  detach  it  firom  the  tunica  media;  this  forms  a  mric^ 
of  aneurism  called  ünettrisma  dUieeant  (dissocting  aneurism).  Cases 
of  puDcliiTi-'d  wouuds  with  subsequent  aneurisms  occur  purticularlj  in 
militarj  practice,  but  not  unfrequently  also  ia  cinl  practice.  I  saw  % 
boy  with  an  aneurism,  as  large  as  a  hen^s-egfg^,  of  the  femoral  artery, 
about  the  middle  of  the  thij^h,  that  had  been  caused  by  puncture  with 
a  pen-knife,  on  wliich  the  boy  foil.  A  short  time  since  I  operated  oo 
an  aueurlsm  of  the  rudiul  artery,  iluit  hod  developed  in  a  shoemaker 
after  au  nceidcutal  puncture  with  an  awl. 

An  aiifurism  it  a  tumor  commimicalinff  directhj  or  indirectly 
wiih  Ute  calibre  of  an  artery,  Tliis  is  the  common  definition.  The 
ootnmunication  is  immediate  in  the  case  just  described  of  a  simple 
traumatic  aneurism.  Still,  the  anatomical  conditions  of  this  tumor 
may  be  more  complicated. 

For  instance,  in  a  renesectloa  at  the  bend  of  the  elbow,  that  is, 
from  intentionally  puncturing-  a  vein  for  the  purpose  of  abstracting 
blood,  besides  the  vein,  the  brachial  artery  may  be  wounded ;  this  is 
one  of  the  most  frequent  causes  of  tmimiatio  aneurism,  or  at  least  was 
so  furmerly,  when  bleeding  was  more  oonmiou.  In  such  a  case,  besides 
tlie  dark,  venous  blood,  we  may  readily  perceive  the  bright,  arterial 
blood ;  the  whole  arm  is  at  once  bound  up  and  the  artery  compressed, 
und  tu  some  cases  the  openings  in  both  vessels  heal  at  once  without 
further  consequences.  But  occasionally  it  happens  that  this  accident 
ia  followed  by  an  aneurism ;  this  may  have  the  simple  form  above  de- 
scribed ;  but  the  openings  in  the  two  vessels  may  so  grow  together  that 
part  of  the  arterial  blood  will  Üow  directly  into  the  vein  as  into  an 
arterial  branoli,  and  must  then  meet  the  stream  of  venous  blood.    This 
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causes  obstruction  of  tho  venous  current  and  consequent  sacculatlousj 
dOslstions  of  the  calibre  of  the  vein,  which  we  (^nerally  term  t-ar^ 
ce$  ;  io  this  particular  case  the  varlx  13  called  varix  aneuriotruiticuSy 
because  it  communicates  with  an  artery  like  au  aneurism. 

Another  case  may  arise :  an  aneurism  fonns  between  the  ortcty  and 
rein,  both  of  which  commuuicato  w^ith  the  aneurismal  sac 
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We  call  this  aneuriama  varicomtm.  There  may  also  bo  some 
Tarietäes  in  the  relation  of  the  aiicurismal  sac,  vein,  and  artijry,  to  each 
other,  wliich,  however,  ore  only  important  as  being  curious,  and  cliange 
neither  the  symptoms  nor  treatment,  and  fortunately  have  no  particular 
nBmr?s.  In  all  these  cases  where  arterial  blood  flows  directly  or  indi- 
rectly through  an  aneurismal  sac  into  the  veins,  tliere  is  distention  of 
the  veins  and  a  thrill  in  them,  which  may  be  both  felt  and  hoard,  and 
may  even  be  occasionally  perceived  in  the  arteries ;  it  probably  results 
£rom  the  meeting  of  the  currents.  However,  this  thrUl  in  tlic  vessels 
ii  not  charnct^rristio  of  the  above  state,  for  it  may  sometimes  be  in- 
ducoil  »imply  by  pressure  on  the  veins,  and  occurs  in  some  diseases  of 
the  heart.  We  also  occasionally  see  a  weak  pulsation  in  veins  dis- 
tended by  the  above  causes,  which  would  even  earlier  give  a  correct 
diagnosis. 

Aneurisms  of  the  arteries,  Jn  whatever  form  they  come,  if  they 
only  remained  small,  would  cause  no  ^rcat  ineonvcnieuco.  But  in 
toost  cases  tho  aneurismal  saos  grow  larger  and  larger ;  functional  dis- 
turbances occur  in  the  aOectcd  extremity,  and  6na]ly  the  aneurism 
may  rupture,  and  a  |wofuse  hiemorrhago  tenninate  life.  In  most  cases 
the  treatment  must  consist  in  ligating  the  aneurismal  artery ;  but  of 
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Ulis  hereafter.  I  have  oonsidered  it  practical  to  explain  to  jou  here 
the  development  of  traumatic  aneurisms,  as  in  practice  they  »re  mostly 
due  to  punctured  woonds ;  while  in  other  text-books  you  will  find  them 
systematically  treated  of  among  diseases  of  the  arteries.  We  &li:iU 
spcsk,  in  a  separate  chapter,  of  sfxyntancous  aneurisms  and  their  treat- 
ment. 

Punctured  wounds  o/t'tftVuheal  just  like  those  of  arteries,  so  tliat 
I  need  add  nothing  hero  to  what  was  snid  above;  we  need  only  re- 
mark here  that  exteusiv*e  coag-ulations  fonn  more  readily  In  veins  than 
in  arteries;  traumatic  ven(Mit  thrombosis  alter  venesection,  for  in- 
stance, is  far  more  frequent  than  traumatic  arterial  tliromboais  after 
punctured  wounds  of  arteries,  and,  what  is  far  worse,  the  former  variety 
of  thrombosis  has  much  more  serious  results  than  the  latt<»r;  on  this 
point  you  will  perhaps  hcrcafUjr  hear  more  than  ^vill  be  agreeable  to 
you. 

We  have  frequently  mentionc<l  rem'^^f/Zo»,  which  is  a  very  frequent 
^nuiU  surreal  opcnitioo.  We  shall  here  briefly  renew  its  perfomiauoe, 
although  you  comprehend  such  things  qmcker  and  better  by  once  see- 
ing thcin  tlwn  I  could  represent  them  to  you.  Should!  attempt  to  tcU 
you  imdcr  what  circumstances  venesection  should  be  perfonnod,  I 
should  have  to  enter  deeply  into  the  whole  subject  of  medicine;  quite 
a  large  book  might  be  written  on  the  indications  and  ooutraiudications, 
the  admissibility,  tlie  benefits  and  injuries  of  venesection ;  hence  I  pre- 
fer to  say  nothing  on  these  points  as  on  so  many  others  which  you  will 
pick  up  in  a  few  minutes  at  your  daily  vi«t5  to  the  clinics,  and  for 
whose  theoretical  exposition  without  special  cases  we  should  require 
hours.  In  regard  to  the  history,  we  will  only  mention  that,  while  for- 
meriy  venesection  was  performed  on  any  of  the  subcutaneous  veins, 
now  it  is  only  done  in  the  veins  of  the  bend  of  the  elbow.  If  you 
wish  to  bleed  a  patient,  you  first  apply  a  pressure-bandage  to  the  arm, 
to  cause  obstruction  of  the  pcrii^hend  veins;  for  this  purpose  we  em- 
ploy a  properly-appUed  handkercliicf  or  the  old-fashioned  scarlet  bleed- 
ing-ribbon, a  firm  bandage  two  or  three  finger-breadths  wide  with  a 
burkle  ;  when  this  is  firmly  applied  the  veins  of  the  forearm  swell  up 
and  the  vena  cephalica  and  basilica  with  their  corresponding  median 
veins  appear  in  the  bend  of  the  elbow.  You  choose,  for  opening,  the 
vein  which  is  most  prominent.  The  arm  of  the  patient  is  flexed  at  an 
obtuse  angle ;  with  the  left  thumb  you  fix  the  vein,  with  the  lancet  or  a 
very  painted  straight  scalpel  in  the  right  hand  you  puncture  the  vein 
and  slit  it  up  longitudinally  two  or  three  lincA  The  blood  escapes  in  a 
stream;  you  allow  sufTicicut  to  flow,  cover  the  puncture  with  your 
thumb,  remove  the  bandage  from  the  arm  above,  )md  the  bleeding  will 
cense  spontaneously ;  the  wound  should  be  covered  with  a  small  com- 
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press  and  a  banclapn;  the  arm  should  be  kept  quiet  three  or  four  day», 
Uien  the  wouod  will  be  liculed.  Kasy  as  this  üpcration  is  in  most 
oases,  U  still  requires  practice.  Puncture  with  the  lanoet  or  scalpel  is 
to  be  preferred  to  the  spring-lancet;  the  lattcrwas  fonnerly  very  pop- 
ular, but  is  now  very  ')ixsi]y  going  out  of  fashion ;  the  spring-lancet  is  a 
Bo-callcd  fleiun,  wliich  is  driven  into  the  vein  with  a  spring;  we  allow 
the  instruiuent  to  operate,  iustead  of  doing*  it  ourselves  more  certainly 
with  the  hood. 

Various  obstncles  may  interfere  vriih  venesection.  lu  very  fat  per- 
■ona  it  is  often  diHicult  to  Bee  or  feel  the  veins  through  the  skin;  then 
besides  compression  we  employ  another  means,  that  is  holding  the 
iorvann  in  warm  'water,  which  increases  the  affiux  of  blood  to  this  part 
of  the  body.  Moreover,  after  opening  the  vein  the  fat  may  impede  the 
escape  of  the  blood  by  fat-lobules  Ipug  in  the  opening;  these  should 
bo  quickly  snipped  off  with  the  scissors.  Occasionally  the  flow  of 
blood  is  mechanically  obstructed  by  the  arm  being  rotated  or  bent  at 
a  different  angle  after  the  puncture  has  been  made,  so  that  the  open- 
ing in  the  vein  no  longer  corFCspoads  to  that  in  the  skin ;  this  is  to  be 
Diet  by  changing  the  position  of  the  arm.  There  are  other  causes  for 
the  blood  not  flowing  properly;  mich  as  the  puncture  being  too  small, 
s  frequent  f«ult  with  begiuuers;  the  compression  is  too  weak,  tins  may 
be  improved  by  tightening  the  bandage ;  or,  on  the  contrary,  tlicoom- 
prcssioD  is  too  great-,  so  tlmt  tlie  artery  is  also  compressed,  and  little 
or  no  blood  flowa  fi:tjm  the  arm,  this  may  be  obviated  by  loosening  the 
venesection  bandage.  Aids  for  increasing  tlie  flow  of  blood  are:  dip- 
piiig'  the  hand  in  warm  water,  and  having  the  patient  rhythmically 
open  and  close  the  hand,  so  that  the  blood  may  be  forced  out  by  the 
BKiscular  contractions.  We  shall  speak  further  on  this  point,  as  op- 
portonitj  offers,  in  the  clinia 
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Coomb  of  CoDtusioni. — Norvous  Concumioo.— SubcataocousSuptoreof  Vesseli. — ^Bup- 
lure  of  Artoticfl.— Su>;^Ulaüoiis.— EcotiTinoscs.— ItcAbsorpÜQn. — TonninfttioD  ia 
Fibrous  Tumora,  in  C/its,  In  SapporatioHf  uid  Putnbotion. — Tr«itmonU 

Bt  Üie  action  of  a  blimt  object  oo  the  soft  parts,  the  akin  wiU 
BOractimcs  be  injurwl,  sometimes  it  will  not;  hcnoc  we  distinguish  con- 
tusions with  or  wiüiout  woiuids.     Wc  shall  first  consider  the  latter. 

These  contusions  are  partly  caused  by  the  foiling  or  staking  of  heavy 
objects  on  the  body^  partly  by  the  body  falling  or  striking  ngainst  a 
hard,  firm  objcot,  The  immediate  result  of  such  a  contusiuu  is  a 
crushing  of  the  soft  ports,  which  may  be  of  any  grade;  often  we  per- 
ceive scarcely  any  change,  in  oLIjct  cases  the  porta  are  ground  to  a 
pulp. 

Whether  the  skin  anffers  solution  of  continuity  by  this  application  of 
force  depends  on  various  circumstances,  especially  on  the  form  of  the  con- 
tonng  body  and  the  foroe  of  the  blow,  also  on  the  nature  of  the  parts  tin- 
der the  skin ;  for  instance,  the  same  force  would  cause  contusion  witliout 
a  wound  in  a  muscular  thigh,  that  applied  to  spine  of  the  tibia  would 
cause  a  wound,  for  in  the  latter  case  the  sharp  edge  of  bone  would  cut 
the  skin  from  within  outward.  The  elasticity  and  tliickncss  of  the 
flkin  also  come  into  consideration ;  these  not  only  vary  in  different  per- 
sons, but  may  differ  in  different  ports  of  the  body  of  the  samo  indi- 
vidual. 

In  contusion  without  wound  wc  cannot  immediately  recognize  the 
amount  of  destruction,  but  only  indirectly  from  the  state  of  the  nerve» 
and  vessels,  and  also  from  the  subsequent  course. 

In  contusion  the  first  symptom  in  the  n^vca  is  pain,  just  as  it  is 
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in  wounds,  but  pain  of  a  duller,  more  uDdeGncd  choractor,  altboug^h 
it  may  be  very  severe.  In  maaj  cases,  cspeciaUy  when  be  has  struck 
a^iüst  a  hard  body»  the  patient  has  a  peculiar  vibrating,  tlireatening 
feeling  in  the  injured  part;  this  feeling,  which  extends  some  distance 
beyond  the  scat  of  injury,  is  caused  by  the  concussion  of  the  nerves* 
For  instance,  if  we  strike  the  hand  or  finger  quite  hard,  only  a  small  part 
is  actually  contused,  but  not  un&equcntly  there  is  concussion  of  the 
Denres  of  the  whole  hnnd,  witli  great  trembling,  dull  pain,  on  account  of 
which  the  fingers  cannot  be  moved,  and  there  is  almost  complete  loss  of 
feeling  for  the  mouient.  Tliis  coaditioo  passes  off  quickly,  usually  in  n  few 
aeoooda,  and  then  a  bumiug  pain  is  felt  in  the  ooDtuscd  part.  The 
only  explanation  we  have  of  this  temporary  sjTnptom  is  that  the 
ncrve-subst-nnco  of  the  axis  cylinder  suffers  molecular  displacement 
from  the  blow,  which  spontaneously  passes  off  agrün.  These  syroptoma 
of  concussion  (the  commotion)  do  not  by  any  means  accompany  all 
coDtasioiis;  they  fail  especially  in  cases  where  a  heavy  body  comes 
against  a  limb  at  rest,  but  tliey  arc  not  un&cqucntly  of  great  signifr 
oanoe  in  contusions  of  the  head ;  here  commotio  cerebri  is  not  unfre- 
qaently  tmited  with  contitsio  cerebri,  or  the  former  appears  alone,  for 
instance,  in  a  fall  on  the  feet  or  buttocks,  whence  the  concussion  is  prop- 
)  «gated  to  the  brain  and  may  induce  very  severe  accidents  or  even 
t  death,  without  any  prcceptiblc  anatomical  changes.  Concussion  is  ea- 
■entially  a  change  in  the  nervous  system,  hence  we  speak  chiefly  of 
cerebral  or  spinal  concussion.  But  tlie  peripheral  nerves  also  may  be 
oooouaeed  with  the  above  symptoms;  hut  since  in  such  cases  the  more 
'  localized  contusion  is  especially  promincut,  tlm  nervous  state  is  per- 
haps too  much  neglected.  Severe  concussiou  of  the  thorax  may  in* 
dnoe  the  most  dangcrüus  s^'mptoms  simply  from  concussion  of  the 
cardiac  and  piJrnonary  nen'es,  whereby  ttie  circulation  and  respiration 
are  disturbed,  although  for  the  most  part  only  temporarily.  Nor  can 
a  reflex  action  of  the  concussed  nerve,  especially  of  the  sympathetic 
Ott  the  brain,  he  entirely  denied.  Doubtless  some  of  you,  when  wrestling 
or  boxing,  have  received  a  blow  in  the  abdomen ;  what  terrible  pain  1 
a  feeling  of  faintncM  almost  orercome-s  you  for  a  time ;  here  we  have  an 
action  on  the  bndn  and  on  the  heart ;  one  holds  his  breath  and  gathers 
hbatrength,  to  prevent  sinking  to  the  earth,  Concusäon  of  tlie  ulnar 
Berve  often  occiu^,  when  wc  strike  the  elbow  hard ;  most  of  you  proba- 
bly know  the  heavy,  dull  pain,  extending  even  to  the  little  finger. 
Cooipresoiou  of  sensitive  nerves  is  said  to  cause  contraction  of  tltC' 
cerebral  vessels,  aa  is  shown  by  recent  experiments  on  rabbits ;  possi- 
bly this  ex|^ains  the  {iiiutness  from  severe  pain. 

All  tbM«  are  symptoms  of  concussion  in  the  peripheral  «ervca, 
Kow,  as  we  do  not  know  what  specially  takes  place  in  the  nerves,  wo 
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cannot  judge  irhctbcr  these  clianges  bnro  any  efTect^  and,  if  so,  what,  dd 
the  subficqucnt  course  of  the  contusion,  and  of  tlic  contused  wound ; 
hcnoe  vro  caimot  hero  study  the  nerves  any  further.  Some  unim- 
peachable obscrrationa  seem  to  prove  that  this  concussion  of  periph- 
eral oervea  may  induce  motor  and  sensory  paralysis,  as  well  as  atrophy 
of  the  muscles  of  a  lirab ;  but  the  connection  between  cause  and  effect 
is  oftcu  dii&cult  to  pro%'C, 

Conttmons  of  the  nerres  are  distinguislicd  from  concussions  by 
the  fikct  that  in  Üicra  certain  parts  of  the  nen-e-trunks,  or  Üieir  whole 
tliickacss,  is  destroyed,  to  the  most  ^'aried  extent  aud  degree,  by  the 
force  applied,  so  that  we  find  them  more  or  less  pulpy.  Under  thc«e 
circtnnstanccs,  there  must  bo  a  paralysis  corresponding  to  the  injury, 
from  whiu-h  wc  determine  the  nerve  affected,  and  tlie  extent  of  the 
effect  On  the  whole,  such  contusions  of  ncnes  without  wounds  are 
rare,  for  the  chief  nen*e-trunks  lie  deep  between  the  muscles,  and  bo 
are  less  apt  to  be  injured  directly. 

Contutions  of  the  vessels  must  be  much  more  apparent^  since  the 
waUs  of  tbe  smaller  vessels,  csjiccially  of  the  subcuttineoits  veins,  are 
destroyed  by  the  contusing  force,  aud  blood  escapes  from  them. 
Hence,  auhctUaneoua  hemorrhage  is  the  almost  constant  consoqucDce 
of  a  contusioo.  It  would  bo  much  more  considerable  if  in  this\'ariety 
of  injiury  the  wound  of  tbe  vessel  had  sharp  ed^>s,  aud  gaped ;  but 
this  is  not  usually  the  case.  Contused  wounds  of  the  vessel  arc 
rough,  uneven,  ragged,  and  these  irregularities  form  obstacles  to  the 
escape  of  the  blood;  the  friction  is  so  great  that  the  pressure  of  the 
blood  is  unable  to  overcome  it ;  fibrinous  clot«  form  on  these  incqual- 
itac9,  eren  extending  into  the  calibre  of  the  vessel,  causing  mecbanical 
closure  of  the  vessel,  or  tlirombus.  Contusion  of  the  wall  of  a  ve»* 
sei,  witb  alteration  of  its  structure,  niny  alone  cause  coagulation  of 
the  blood;  for  JirÜeke  has  proved  that  a  living,  healthy  intima  of  the 
vessel  is  very  important  for  the  fluidity  of  the  blood  nitliin  tlie  vesaeU 
We  shall  again  return  to  tliis  subject,  under  contused  wounds.  The 
oounter-preasure  of  the  sofl  parts  jirevents  an  excessive  escape  of 
blood,  for  the  nnisdes  and  skin  exercise  a  natural  compression ;  hence, 
these  subcutaneous  hmmorrhngce,  even  when  from  a  large  vessel  of 
the  extremities,  arc  very  seldom  instantly  dangerous  to  life.  Of 
course,  it  is  different  in  birmorrhnges  into  the  cavities  of  the  body; 
here  there  is  little  besides  movable  parts,  that  can  offer  no  suflicient 
opposition  to  the  escape  of  the  blood;  hence,  the^  lucmorrhages  are 
not  infrequently  fatal.  This  may  be  in  two  ways:  partly  from  the 
amount  of  blood  escaping — into  the  thorax  or  abdomen,  for  instanec — 
partly  from  the  pressure  of  the  blood  on  the  parts  in  the  cavity — on 
the  brain,  for  instance — which  are  not  only  partly  destroyed  by  the 
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blood  flowioj^  from  large  vessels,  but  nrc  coniprcssoJ  in  various  dlreo- 
tiooa,  and  their  functions  thus  im}iaired.  Hence,  iia'morrhages  in  the 
brain  cause  rapiiit^'-occiuriDg  poraljacs,  and  often,  also,  disturbftnce 
of  the  sensoriuin.  In  the  brain  wo  call  this  escape  of  blood,  as  well 
aa  ihti  sTuiptoms  induced  by  it,  apoplexy  (from  äno  and  TrXfjaoLiy  to 
knock  down). 

If  a  large  artery  of  an  cstromitj  be  contused,  the  conditions  arc  tlio 
«anie  as  in  a  stitched  or  compressed  punctured  wound.  A  traumatic 
aneurism,  a  pulsnltng;  tumor,  forms,  us  dcäcrihcd  in  the  last  lecture. 
But  this  is  rare  as  compared  with  tlie  numerous  contusions  occurring 
daily,  and  is  so,  doubtless,  because  tlie  larger  arteries  lie  quite  deep, 
and  the  arterial  coats  arc  firm  and  clastic,  so  that  they  tear  far  less 
readily  tlnn  the  veins,  alüiouj^h  a  short  time  since,  in  the  cliiiic,  wb 
aaw  a  subcutaneous  rupture  of  the  anterior  tibial  artery.  A  strong, 
musciilar  man  had  a  fracture  of  tlio  Ic^;  the  skin  was  uninjured ;  the 
tibU  was    fractured  a1>out  the  middle,  the  fibula  ratlrer  higher.     The 

I  considerable  tumor  that  at  once  formell  at  the  scat  of  fractui*»  pulsated 
visibly  and  perceptibly  to  the  touch  on  the  anterior  surface  of  the  1^. 
There  was  very  evident  buzzing  sound  in  it,  which  I  was  able  to  de- 

,  moDstrate  to  the  class,     llic  foot  was  dressed  with  splints  and  band- 

'  Ages  ;  we  avoided  the  application  of  an  immovable  dressing,  so  that 
we  might  watch  the  further  course  of  the  traumatic  aneurism  that  had 
eridenliy  formed  here.  We  renewed  the  dressing  every  three  or  four 
days,  and  could  see  the  tumor  gradually  becoming  smaller  and  pulsat* 
ing  leas  strongly,  till  it  Bually  disappeared,  a  fortniglit  after  the  injury. 
The  aneurism  had  been  cured  by  the  compression  trom  the  bandage. 

iNor  was  the  recovery  of  the  fracture  interrupted;  eight  weeks  aflcr 
tite  injury,  the  patient  bad  full  use  of  his  UmK 

Tlie  most  frequent  subcutaneous  hfcmorrhages  in  contusions  are 
firom  rupture  of  the  subcutaneous  veins.     These  elFusions  of  blood 
I  visible  symptoms  which  vary,  partly  from  the  quantity  of  the 

isffaaed  blood,  partly  from  the  distrilmtiun  of  tlie  blood  in  tlie  tissue. 
The  more  vascular  a  part,  and  the  more  severely  contused,  tho 
^renter  the  extravojuitioa.  Tbc  cxtravosatcd  bloofl,  if  it  escapes  from 
the  vessels  slowly,  forms  a  passage-way  between  the  connective-tissue 
bnndh:^,  especially  those  of  tho  subcutaneous  conmxHive  tissue  and 
musck"? ;  tliis  must  caicie  iufiltratirm  of  the  tissue  with  blooil  and  con- 
sequent swelling.    These  diffuse  and  subcutaneous  hiemorrhages  we 

'lervi  ntgffiUations  or  gitffuniona.  The  more  relaxed  and  yielding,  and 
r  «oner  to  press  apart  the  tissue  is,  the  more  extensive  will  be  the 
ixifiltrotioti  of  blood,  if  it  tlows  gradually  but  coulinually  from  the 
vftsu^  for  a  lime.  Hence,  as  a  rule,  we  Gnd  the  effusions  of  blood  in 
tlie  eyelids  and  scrotum  quite  extensive,  because  the  subcutaneous 
10 
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connective  tissue  there  is  so  loose.  The  thinner  the  skin,  the  mora 
readily  and  qiiickly  we  shall  recognize  the  sa^iUation ;  the  blood  hoa 
a  blue  color  through  the  skin,  or  presses  into  it  and  ^ves  it  a  steel- 
blue  color.  Under  t)ie  eonjunctivu  bulbi,  on  the  contrary,  the  blood 
appears  quite  red,  as  thia  membrane  is  so  thin  and  transparent. 
Ulood  extravasations  in  the  cutis  itself  appear  as  red  spots  (purpura) 
or  sLriffi  (vibiceft) ;  but  in  this  form  they  are  very  rarely  due  to  contu- 
sion, thoy  are  caused  by  spontaneous  rupture  of  the  vessels ;  whether 
because  the  walls  of  the  vessels  are  particularly  thin  in  some  (lersoDS, 
as  in  those  already  uientioucd  as  being'  of  hseuiorrhagic  diathesis,  or 
because  they  are  especially  brittle  and  tender  from  some  unknown 
condition  of  the  blood,  as  in  soorbutis,  some  forms  of  typhus,  morbus 
maculofius  Werlliolil,  eta  Contusion  of  the  cutis  may  usually  be  reo- 
ognized  by  a  very  dark-blue  color,  passing  into  brown  ;  also  by  stria- 
tion  of  the  epidtrmia  with  so-called  chaps,  or,  as  they  are  technically 
termed,  axoriation»^  fla^-ing  of  the  skin. 

If  much  blood  escape  suddenly  from  the  vessels  and  be  e&used  in 
the  loose  cellular  tissue,  a  more  or  less  bounded  cavity  is  formed, 
Tliis  form  of  effusion  of  blood  is  called  eccAj/motU,  eeclti/monxa^  ha- 
matomOy  or  bluod-tumor.     \Vbether  the  &kin  be  discolored  at  the 
same  time,  depends  on  how  deep  the  blood  He^  under  it.    In  deep 
effusions  of  blood,  diffuse  as  well  as  circumscribed,  wc  often  find  no 
discoloration  of  the  skin,  especially  soon  after  the  injury ;  we  only 
perceive  a  tumor  whoso  rapid  dcvdopmcnt  immediately  after  an  injury 
at  once  shows  its  nature  ;  this  tumor  feels  soft  and  tense.    The  cii^y 
cum8cril)cU  effusion  of  blood  offers  the  very  cbaractcristic  feeling  of  j 
fluctiuUion.     You  may  most  readily  obtain  a  clear  idea  of  tiiis  feelin^f  j 
by  filling  a  bladder  with  water  and  then  feeling  iU  wtdls.     In  surgica 
practice  the  recognition  of  fluctuation  is  very  important,  for  there  ; 
innumerable  cases  where  it  is  important  to  determine  whether  we  ' 
have  to  deal  with  a  tumor  of  firm  consistence,  or  with  one  oontAining 
fluid.    You  will  iw  shown  in  tbo  clinic  how  it  is  best  to  make  this 
examination  in  different  oases. 

Some  of  these  effusions  of  blood  have  received  particular  nimoflrlj 
«coordirig  to  the  l(:»ailitic8  where  they  occur.  Thus  those  coming  on 
the  heads  of  the  newly-born,  between  the  various  coverings  of  the 
skull  and  in  it,  are  called  cephalhofmatonui  (from  w^.^  head,  and 
Äf/iaTOu,  to  soil  with  blüO<l),  cephalic  tumors  of  the  ncwiy-bom.  l*he 
extravasations  in  the  labia  majora,  fix}m  contusions  or  the  spontaneous 
rupture  of  distended  veins,  have  received  the  neat  name  of  epiatofußma- 
toma  or  episiorrha^ia  (from  k-rvifjioVj  tbo  external  genitals).  £ffi> 
sions  of  blood  in  the  pleura  and  pericardium  have  also  sjiccial  design 
nations :  hmmatotfuyroity  haB/natopertcanJium^  et&     On  the  whol'\ 
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wc  attach  little  iiiiportauce  to  these  euphonic  Latin  and  Greek  names ; 
but  jou  should  know  them,  so  as  to  tinderstand  them  when  reading 
medical  books,  and  not  seek  for  any  thing  mysterious  behind  tlieni ; 
alfto  that  you  may  use  them  so  as  to  express  yourself  quicker,  and  be 
readily  uiideretoofl. 

The  subsequent  course  and  symptoms  an?  very  characteristic  of 
these  subcutaneous  efTusions  of  blood.  Looking  first  at  the  diSu&e 
efTustons  of  blood,  immediately  after  the  injury,  we  are  rarely  able  to 
decide  how  extensive  the  bleeding  has  been  or  still  is.  If  you  ex- 
amine the  contused  part  the  second  or  tliird  day  after  the  injuiy,  you 
notice  that  the  discoloration  is  more  extensive  than  on  tlie  first  day  ; 
this  appears  to  increase  subsequently  ;  that  is,  it  becomes  more  per- 
ccptiUc.  The  extent  is  sometimes  astonishing.  "\Vc  once  had  in  the 
clinic  a  man  with  fractured  scapula ;  at  first  there  was  only  slight  dis- 
coloration of  the  skin,  although  there  wns  a  large  fluctuating  tumor. 
On  the  eightti  day,  the  whole  back  from  the  neck  to  the  gluteal  mus- 
cles was  of  a  dark  steel-blue,  and  presented  a  peculiar,  almost  comical 
«{^CArance,  the  skin  looking  as  if  painted.  Such  widely-spreading 
extravasations  arc  particularly  apt  to  occur  in  cases  of  fractured  bones, 
espeually  of  the  arm  or  leg.  But  fortunately  this  partly  dark-blue, 
partly  bluisli-rcd  ccilor,  along  with  which  the  ^kin  Is  not  sensitive  and 
scarcely  swollen,  docs  not  remain  so,  but  further  changes  take  place ; 
first  there  is  further  change  of  color,  the  blue  and  red  pass  into  mixed 
brown,  then  to  green,  and  finally  to  a  bright  lemon  yellow.  Tliis  pecu- 
liar play  of  color«  has  given  rise  to  the  expression  of  "  beating  one 
black  and  blue,"  or  "giwng  one  a  black  e3"e."  The  last  color,  the 
yellow,  usually  remains  a  long  time,  often  for  months }  it  finally  dis- 
appears, and  no  visible  trace  of  the  extravasation  remains. 

If  wc  ask  ourselves  whence  come  these  various  colorings  of  the 
vkin,  and  if  we  have  the  opportunity  of  examining  blood  extravosa- 
ftuRia  in  various  stages,  we  find  that  it  is  the  coloring  matter  of  the 
blood  which  gradually  passes  through  the  metamorphoses  and  sliadea 
of  color.  When  the  blood  has  escaped  from  the  vessels  and  entered 
the  connective  tissue,  the  fibrine  coagulates.  Tlie  scrum  enters  the 
eonnectivo  tissue,  and  thence  passes  back  into  the  vessels;  it  is  re- 
■bsorhed.  The  coloring  matter  of  the  bloo<l  leaves  ibo  blood-corpus- 
dea,  and  in  a  state  of  solution  is  distributed  through  the  tissue.  The 
fibrine  and  blood-corpuscles,  for  the  most  part,  disintegrate  to  fine 
molecules,  and  in  this  state  are  reabsorbed  by  the  vessels ;  as  in  the 
thrombus  a  few  white  Uood-oalls  may  attain  a  higher  develojnncnt.  The 
coloring  matter  of  the  blood  which  saturates  the  tissues  passes  through 
rarious,  not  thoroughly  understood  metamorphoses  with  change  of 
color,  till  it  is  finally  transformed  into  a  permanent  coloring  matter. 
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vrhich  is  no  longer  soluble  in  the  fiuids  of  the  body — Aematoidin, 
Ab  in  the  thrombus,  tliia  is  partly  granular,  partly  cr)-6ta1Iine;  in  a 
pure  state  It  ia  oraagQ-ctAored,  and  if  scanty  gircs  the  tissue  a  yellow- 
iäh  color,  if  plentiful  &  deep  orange  hue. 

Jlcabsorption  of  the  extravasation  almost  always  takes  place  in 
diffuse  sog^Iations,  as  the  blood  is  very  widely  distributed  through 
the  tissues,  and  the  vessels  that  have  to  accomplish  the  rcabsorption  . 
have  not  been  afleotcd  by  tlic  contHsion  ;  it  is  the  most  desirable,  and 
under  favorable  circumstances  the  most  frequent  result  after  subcu- 
taneous and  intormiisciilar  cdiisions  of  blood. 

The  case  ia  different  in  circumscribed  effusion«,  in  eccht/moees. 
Here  the  first  question  is  as  to  the  extent  of  the  effusion,  then  about 
the  state  of  the  vessels  surrounding  it ;  the  more  developed  the  latter, 
the  less  they  have  been  injured  by  the  contusion,  the  more  hope  there 
is  of  early  renbsorption ;  but  it^  orrurrencc  is  always  less  cunstuut  ia 
largo  effusions  of  this  variety.  Tliere  are  various  factors  which  inter- 
fere with  it ;  in  the  first  place,  there  is  thickening  of  the  connective 
tissue  around  the  cflusion  of  blood,  as  around  a  foreign  body  {as  in 
traumatic  aneurism  also),  by  which  the  blood  is  entirely  encapsulated ; 
the  fibrine  of  the  effusion  is  deposited  in  layers  on  the  inuer  surhice 
of  this  sac,  tlie  fluid  blood  remains  in  the  middle.  Thus  the  vessels 
about  the  blood-tumor  can  take  up  very  little  fluid,  as  they  are  sepa- 
rated from  the  fluid  part  of  the  blood  by  layers  of  fibrine,  which  are 
often  qtutc  thick.  Here  we  have  the  same  conditions  as  in  hirge 
fibrinous  exudations  in  the  pleura ;  there  also  the  fibrous  deposits  on 
tlie  walls  greatly  interfere  with  rcabsorption.  Tliis  can  only  take 
place  perfectly  when  the  flbrine  disintegrates  to  molecules,  becomes 
fluid,  and  thus  absorbable ;  or  when  it  is  organized  to  connective  tis- 
sue, and  supplteil  with  blood  and  lymph  vessels.  This  is  not  so  very  rare 
in  pleuriiit"  deposits.  But  there  is  also  another  fate  for  such  extrava- 
sations. Tlic  fluid  portion  of  the  blood  may  be  completely  reabsorbod, 
and  a  firm  tumor  composed  of  concentric,  onion-like  layers  may  remain. 
This  results  occasionally  from  extravasations  in  the  labia  majora;  a  so- 
called /fÄrou«  tumor  is  thus  formed  ;  in  the  canty  of  the  uterus,  also, 
such  fibrous  tumors  occasionally  develop.  Some  h;ematomata  may  be 
partly  organized  to  connective  tissue,  and  gradually  tdte  up  Uuie-salts 
and  entirely  calcify ;  a  rare  termination,  but  one  that  occurs  in  effu- 
sions of  blood  in  large  goitres.  Another  mode  is  the  transformation 
of  the  blood-tumor  to  a  cy.T(/  this  is  seen  in  the  brain,  and  in  soft 
tumors.  Besides  other  modes  of  origin,  some  cysts  in  goitres  may  owe 
their  origin  to  such  effusions.  By  a  cyst  or  enciTitcd  tumor  we  mean 
*  sacs  or  bags  containing  more  or  less  fluid.  The  contents  of  these 
cysts,  resulting  from  extravasation  of  blood,  are  darker  or  lighter  ao- 
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cording  to  Oieir  nge ;  indccJ,  tbc  blood-rod  may  totally  disAppcar 
from  them,  and  tlic  contents  become  quito  clear  or  only  slightly 
clouded  by  fat  inolccuIc&.  In  large  circumscribed  extravasations  you 
will  find  Rumerotis  and  beautifully-fonned  boinatoidin  crystals  tnorc 
rarely  than  in  small  diSuse  ones,  for  in  tlic  former  fatly  dJaiute^ration 
of  the  clcmenls  of  the  blood  predominates,  hence  excretion  of  Choles- 
terine cr^'stals  is  more  common  in  them.  The  capsule  ouclosiug  these 
old  effusions  arises  partly  from  or^nization  of  the  peripheral  parts 
of  the  blood-clot,  partly  from  the  circumjacent  tissue. 

Suppuration  of  circumscribed  extravasations  is  fjir  more  frequent 
than  llic  two  last  described  metamorphoses,  but  is  not  so  common  as 
reabeorption.  The  inflammation  in  the  vicinity,  and  the  plastic  pro- 
cess in  the  peripheral  part  of  tlie  extravRsation,  from  wliich,  in  the 
two  preceding  cases,  the  thickened  couneclive  tissue  was  developed, 
which  encapsulated  the  blood,  assume  a  more  acute  character  in  tlic 
case  we  are  about  to  speak  of;  a  boundary  layer  is  formed  here  also, 
bot  not  slowly  and  gradually  us  in  the  preceding  cases,  but  by  rapid 
ocU-formation;  plastic  inültration  of  the  tissue  docs  not  lead  to  devel- 
opment of  connective  tissue,  but  to  suppuration;  the  innammation 
after  a  time  attacks  the  cutis,  and  it  suppurates  from  within  outward, 
and  is  finally  pcrforateil,  and  the  pus  mixed  with  blood  is  evacuated ; 
the  walls  of  the  cavity  come  together,  cicatrize  and  grow  together, 
and  healing  thus  takes  place.  Wo  shall  speak  more  exactly  of  this 
mode  of  healing  when  tre-ating  of  abscess ;  we  call  any  pus-tumor, 
i.  e.,  circumscribed  collection  of  pua  under  the  skin  at  any  dcpili,  an 
sbscciu :  hence  we  term  the  above  process  tlie  conversion  of  an  ex- 
trsTasation  of  blood  into  an  abscess.  Tliis  process  may  be  very  pro- 
tracted, it  may  last  iiircc  or  four  weeks,  but,  if  not  dangerous  from  its 
location,  it  generally  runs  a  favorable  course.  We  recognize  the  sup- 
puration of  an  extravasation  of  blood  by  the  inoreosing  inflammatory 
redness  of  the  skin,  the  growth  of  tlic  tumor,  increasing  pain,  occasion- 
ally accorapaoicd  by  fever,  and  fmally  by  thinmng  of  the  skin  at  some 
point,  where  it  is  finally  perforated. 

I..astly,  there  may  be  rapid  decomposition  of  the  extravasation ; 
fortunately,  this  is  rare.  Then  the  tumor  grows  hot,  tense,  and  very 
painful,  the  fever  usually  becomes  eonsiderable,  chills  and  other  severe 
general  symptoms  may  occur,  This  tenuination  lh  the  worst,  and  the 
oaly  one  that  requires  speedy  relief. 

AMiether  there  shall  bo  reabsorption,  suppuration,  or  putrefaction 
nf  an  extravasation,  depends  not  only  on  the  amount  of  the  effusod 
blond,  hut  very  much  on  the  grade  of  the  contusion  that  the  tissues 
have  suflered ;  as  long  as  these  may  return  to  their  normal  state,  re- 
•baorptioa  will  be  probable  j  if  the  tissues  be  broken  down  and  pass 
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into  disintegrafioD  or  decomposition,  they  vriU  induce  suppuratioD  cm 
decomposition  of  the  blood;  briefly,  the  effused  blood  -will  have  the 
same  fate  as  the  contused  tiäsue. 

AVhile  the  skin  is  uninjured  vre  cannot  judge  aocurateljr  how  much 
the  musdes,  tendons,  and  fasciie,  are  injured ;  occasionally  the  size  of 
tfao  extravasation  may  give  some  aid  on  this  point,  but  it  is  a  very 
uncertain  measure ;  it  is  better  to  test  the  amount  of  fuDctional  ac- 
tivity of  the  affected  muscles,  but  even  the  results  thus  given  must  bo 
carefully  accepted ;  the  amount  of  force  that  has  acted  on  the  part 
may  lead  to  an  approximate  estimation  of  the  existing  subcutaneous 
destructioo.  In  contusion  of  muscles,  as  in  wounds,  Iicaling  takes 
place  from  the  crushed  muscular  elements  undergoing  molecular  disin- 
tegration and  being  absorbed,  or  by  being  eliminated  with  the  pus  on 
suppuration  of  the  extravasation,  but  tbcn  there  is  new  formation  both 
of  connective  tissue  and  muscle. 

The  hirgest  extravasations,  either  diffuse  or  circumscribed,  are 
usimlly  accompanied  by  injuries  of  the  bones ;  but  it  will  be  better  to 
consider  the  injury  of  the  bone  in  a  separate  section. 

If  a  portion  of  the  body  he  so  crushed  as  to  be  entirely  or  mostly 
incapable  of  living,  it  becomes  cold,  bluish  red,  brownish  red,  then 
black;  it  begins  to  putrefy;  the  products  of  putre&iction  enter  the 
Dcigfaboriiig  tissues  and  the  blcKxl;  the  local  inflammations,  as  well  as 
the  fever,  assume  peculiar  forms.  As  this  is  the  same  in  contusioos 
with  or  without  wounds,  We  shall  speak  of  it  later. 


TIic  treatment  of  contusions  without  wound  has  for  its  object  the 
oonduction  of  the  process  to  the  most  favorable  termination  possible, 
that  is,  to  rcahsorption  of  the  extravasation ;  when  this  takes  place, 
the  injuries  to  the  other  soft  parts  also  progress  favorably,  as  the  whole 
process  remains  subcutaneous.  We  here  refer  solely  to  those  cases 
where  the  contusion  of  tltc  soft  parts  and  the  extravasation  arc  the 
onl}'  objects  of  treatment;  where  the  bone  is  broken  it  should  be 
treated  first  of  all,  the  extravasation  of  itself  would  scarcely  be  an  ob- 
ject for  special  treatment.  If  called  to  a  contusion  that  has  just  oo 
curred,  the  indication  may  be  to  arrest  any  still  continuing  hajmor- 
riiago ;  this  is  best  done  by  compression,  which,  where  convenient,  is  to 
be  made  by  evenly-applied  bandages.  In  North  Germany,  when  a 
child  falls  on  its  head,  or  knocks  its  forehead,  the  mother  or  nurse  at 
ooce  presses  the  handle  of  a  spoon  on  the  injured  spot  to  prevent  the 
formation  of  a  blood-bruise.  Tlus  is  a  very  suitable  popular  remedy ; 
3y  the  instantaneous  compression  the  further  escape  of  blood  is  hin- 
dered, as  is  also  its  collection  at  one  p<rfnt,  because  it  is  compelled  by 
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the  pressure  to  distribute  itself  in  the  surrounding  tissue  ;  ao  ccclijr- 
tDOsifl  just  fontung  may  thus  ])e  transromicd  into  a  auggiUat  jun^  so  that 
the  blood  may  more  readily  be  absorbed.  You  may  occasionally  at- 
tain tlie  same  object  by  a  wcU-applied  bandage. 

But  ve  rarely  see  the  injury  so  early,  and  in  the  great  majority 
of  caACs  fjicrc  is  also  aa  injury  of  a  bono  or  joint,  and  the  treatment 
of  the  blood-extravasatiüu  is  a  secondary  object. 

The  use  of  cold,  in  the  shape  of  bladders  or  rubber  bags  filled  with 
ioe,  or  of  cold  lotions,  to  which  it  13  an  old  custom  to  add  vinegar  or 
lead-water,  is  resorted  to  as  a  remedy  in  recent  contusions;  it  is 
8&id  to  prevent  excessive  inHammation.  But  you  mu&t  not  rely  too 
much  on  these  remedies  j  the  means  that  most  aids  the  reabsorpUon 
of  blood  extra vFuatioos  is  regular  compression  and  rest  of  the  part 
fieaoe  it  is  best  to  envelop  tlie  extremities  in  moiüt  bandages,  and 
over  them  spply  wet  cloths,  which  are  to  be  renewed  every  tiiree  or 
four  hours.  Other  remedies,  which  nsually  act  well  in  intlanmiations 
of  the  skin,  such  as  mercurial  ointment^  are  of  little  use  here.  But  I 
must  not  forget  arnica ;  this  remedy  is  bo  honored  by  some  families 
and  physicians  that  they  would  consider  it  unpardonable  to  neglect 
prescribing  lotions  of  infusion  of  arnica,  or  of  water  with  the  addition 
of  tinoture  of  arnica.  Faith  is  mighty ;  one  believes  in  arnica,  an- 
other in  lead-wat«r,  a  third  in  \'inegar,  as  the  potent  exteruul  reab- 
Borbent.  In  all  cases  the  effect  is  doubtless  simply  due  to  the  moists 
ore  and  the  variation  of  tcmperatiwe  of  the  skin  caused  by  the  com- 
press, whereby  the  cjipUlaries  are  kept  active,  now  brought  to  contrac- 
tion, now  to  dilatation,  and  thus  placed  in  a  better  state  for  reabsorp- 
tion  because  they  are  active. 

Difliise  blood-extra\-asations  of  tlic  skin  with  moderate  contusion 
of  Uie  soft  parts  are  usually  absorbed  without  much  treatment.  If  a 
circumscribed  extravasation  docs  not  change  considerably  in  the  course 
of  a  fortnight,  there  is  nevertheless  no  indication  for  further  interfcr- 
«ncse.  We  then  point  the  swelling  ouce  or  twice  daily  with  dilute 
tineture  of  iodine,  compress  it  with  a  s\iiUibIc  bandage,  and  not  unfro* 
quently  sco  the  swelling  gradually  subside  after  several  weeks. 
Should  it  become  hot,  and  the  skin  over  it  grow  red  and  painful,  wo 
mu9t  expect  suppunition ;  then  even  the  continued  application  of  cold 
will  raiT^ly  riiange  the  orjurse,  though  it  may  alleviate  it.  Then,  in 
order  to  hasten  the  tormination  of  the  suppuration,  which  cannot  bo 
avoided,  wo  may  apply  warm  fomentations,  either  simply  of  folded 
mnalin  wet  with  warm  water  or  cataplasms;  now  you  quietly  await 
the  further  course;  if  the  genend  health  be  not  impaired,  but  the  par 
tient  feels  pretty  well,  you  calmly  await  perforation ;  it  will  perhaps 
be  weeks  before  the  ^in  gradually  becomes  thinner  at  some  point 
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and  finally  opens,  the  pus  is  eracuated,  the  walls  of  the  large  cavity 
fall  together,  and  in  a  short  time  the  parts  are  all  healed.  At  the 
commencement  of  this  lecture  I  mentioned  a  case  where,  with  a  frac- 
tured scapula,  there  was  an  enormous  partly  diffiise,  partly  circum- 
scribed extravasation;  here  there  was  a  strongly-fluctuating  tumor, 
which  was  not  reabsorbed,  while  the  diffuse  effusion  was  rapidly  re- 
moved ;  the  suppuration  did  not  end  in  perforation  till  the  fifth  week, 
then  one  and  a  half  to  two  quarts  of  pus  were  evacuated ;  a  week 
later  this  enormous  cavity  was  healed,  and  the  patient  left  the  hospi- 
tal well.  Why  we  do  not  here  interfere  earlier  and  aid  Natiu«  by  an 
incision,  we  shall  consider  more  closely  when  we  treat  of  abscesses. 

Should  the  tension  of  the  swelling  rapidly  increase,  however,  dur- 
ing the  suppiuation  of  the  extravasation,  and  high  fever  with  chillq 
occur,  we  may  suppose  that  the  blood  and  pus  are  decompcsing,  that 
there  is  putrefaction  of  the  enclosed  fluid.  Fortunately,  this  is  rare, 
and  occurs  almost  exclusively  where  there  is  great  crushing  of  the 
muscles  or  splintering  of  the  bone.  With  such  symptoms  of  course 
the  putrid  fluid  should  be  quickly  evacuated-;  then  you  should  make 
a  large  incision  through  the  skin,  unless  this  be  forbidden  by  the  ana- 
tomical position  of  the  parts ;  in  which  case  several  small  incisions 
should  be  made  at  points  where  the  fluid  may  escape  freely  and  easily. 
These  incisions  greatly  alter  the  aspect  of  the  case ;  you  have  changed 
the  subcutaneous  contusion  to  an  open  contused  wound.  Now  other 
conditions  come  into  play,  which  we  shall  treat  of  in  the  next  lecture. 
We  must  still  mention  that,  if  extensive  putrefaction  of  the  soft  parts 
follows  such  contusions,  amputation  is  indicated,  although  this  unfortu- 
nate case  rarely  happens  without  coincident  fracture  of  the  bones. 


CHAPTER  IV. 

'CONTUSED  Am>  LACERATED   WOUN^DS 

SOFT  PAJITS. 
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ICod«  of  UcauTCQOtt  of  ihet e  Woimds ;  their  Appearand. — SUght  Hcmorrhige  Id  Con- 
tued  Wouod«. — Early  Socondsry  Jltrmorrbafc». — Gao^rvue  of  tho  Ed^s  of  tfa« 
Woond. — ^tnäufoc««  that  efliwt  tlio  Blower  or  more  Itapld  Dutikchmont  of  thf  Di«d 
Tlwno. — IndkoUou  for  Priiuorj  Amputation.— Local  Compllcatioiu  Ln  Coutiucd 
Wouiidi;  D»ooinpoftltioD,  Futrofbctioo,  Soptie  laflaminalUMU.— Contiuton  of  Ar- 
|wi«i ;  IiOte  Sooondor;  Bamorrhogea. 

The  causes  of  contused  wounds,  of  which  we  have  to  treat  io^ay» 
are  the  same  as  thodc  of  simple  contusiuiis,  only  in  the  first  cases  the 
force  is  usually  greater  tban  in  tlic  latter,  or  the  body  by  which  they 
are  loduccd  is  of  such  a  form  as  to  divide  the  skin  and  soft  parts 
easily,  or  else  parts  of  tlie  body  have  been  injured  where  the  skin  is 
particularly  thin,  or  lies  over  parts  UDUSually  firm. 

The  kick  of  a  horse,  blow  from  a  stick,  bite  of  an  animal  or  a  man, 
being  run  over,  wounding  with  blunt  knives,  saws,  etc.,  ure  frequent 
wises  of  contused  wounds.  Nothing,  however,  causes  more  contused 
votmda  than  rapidly-moving^  wheels  and  rollers  of  machinery,  cuttlng>- 
maohincs,  circuhuvsaws,  spinning- jennies,  and  the  various  machines 
wttlt  cog-wheels  and  houks.  All  of  these  instruments,  the  product 
of  »dnuicing  industry,  do  much  injury  among  the  operatives.  Men 
mod  women,  adults  and  children,  with  crushed  fingers,  mashed  hands, 
ngge«l,  lacerated  wound»  of  the  forearm  and  arm,  are  now  among  the 
ooQBtant  piiLicnta  in  tlio  surgical  wards  of  hospitals  in  every  largo 
city.  Innumerable  persons  arc  thus  maimed  of  fingers,  hands,  or 
mttMy  and  many  of  these  patients  die  as  a  result  of  their  injuries.  If 
to  these  you  add  (what  recently  is  becoming  rarer,  it  is  true)  railroad 
injtiries,  those  caused  by  blasting,  building  tunnels,  etc.,  you  may 
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imagine,  not  only  how  much  sweat,  but  how  much  blood,  clings  to  the 
many  evidences  of  modern  culture.  At  the  sumo  time  it  is  not  to  bo 
denied  that  the  chief  cause  of  tlieso  accidonta  is  the  carelessness, 
often  the  foollmrdiness,  of  tho  workiimu.  Familiurity  with  the  daa> 
gerous  object  renders  pereons  at  last  careless  and  rash  \  some  pay  for 
tliis  with  their  lives. 

Gunshot  wounds  also  essentially  belong  to  contused  wounds;  but, 
as  they  have  some  peculiarities  of  their  own,  we  shall  treat  of  tliem 
in  a  special  e-haptcr.  Lacerated  wounds,  and  tearing  out  of  pieces 
from  the  limbs,  we  shall  consider  at  the  end  of  this  chapter. 

Fractures  of  bones  of  the  most  ^iiried  and  dangerous  varieties  oo- 
com[>any  contused  wounds  from  all  the  above  causes ;  but  for  tho 
present  wc  shall  Icurc  these  out  of  consideration,  and  treat  only  of  the 
soft  partA. 

In  most  cases,  tho  appearance  of  a  wound  Indicates  whetherit  was 
due  to  incision  or  contusion.  You  already  know  the  character  of  in- 
cised wounds,  and  I  have  alluded  to  some  cases  where  a  contused 
wound  had  the  appearance  of  an  incised  one,  and  the  reverse.  Con- 
tused wounds,  like  incised,  may  bo  accompanied  by  loss  of  substance, 
or  there  may  be  simply  solution  of  continuity.  The  borders  of  these 
wounds  are  generally  uneven,  especially  the  edges  of  tlio  skin ;  tho 
muscles  occasionally  look  as  If  chopped ;  togs  of  tho  soft  parts,  of 
various  sixes,  not  unfrcqucntly  large  flaps,  bang  in  the  wound,  and 
may  hare  a  bluish-red  color,  from  the  blood  stagnated  or  effused  in 
them.  Tendons  ore  torn  or  pulled  out,  fasciie  are  torn,  the  skin,  for 
some  distance  around  tho  wound,  is  not  unfrcqucntly  detached  from 
the  £ascia,  especially  if  the  contusing  force  was  combined  %vith  a  tear* 
ing  and  twisting.  The  grade  of  this  destruction  of  the  soft  parts  of 
course  varies  greatly,  and  Its  extent  cannot  always  be  accimitoly  de- 
termined, as  wc  cannot  always  sec  how  fur  the  contusion  and  tearing 
extend  beyond  the  wound ;  from  the  subsequent  course  of  the  wound 
we  often  satisfy  ourselves  that  the  contusion  extended  much  further 
than  the  size  of  the  wound  indicated 4  that  separation  of  muscles,  di- 
visions of  fftscjic,  and  effusions  of  bloofl,  extended  under  the  skin, 
which  may  have  been  but  little  torn.  It  is  unfortunnto  that  tho  ekln- 
wound  gives  no  means  of  judging  of  the  extent  and  depth  of  the  con- 
tusion, for  it  rendcra  it  very  difficult  to  correctly  estimate  such  an  in- 
jury at  the  firat  examination ;  while  the  appearance  of  the  wound 
gives  the  laity  no  idea  of  danger,  the  experienced  surgeon  soon  sees 
the  gravity  of  the  case. 

Since  the  injury,  especially  when  due  to  machinery,  is  very  rapidly 
done,  the  pain  is  not  great;  and  imnie<liately  after  the  injury  the  pniii 
from  contused  wounds  is  often  very  slight ;  the  more  so,  the  greater 
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the  injury  and  crushing  of  the  part«.  This  is  readily  explained  by 
the  Dcrvos  in  the  wound  bcin^  entirely  mashed  and  destroyed,  conso 
qucntly  iiicapublc  of  cunductiiig;  uoreorcr,  what  I  told  you  in  the 
Uat  lecture  about  local  concussiun  of  nenes,  the  so-called  stupor  of 
the  injured  part,  comes  into  play. 

At  first  sight  it  seems  rather  remarkable  that  these  contused 
wounds  bleed  little,  if  anj-,  even  if  large  veins  or  arteries  be  crushed 
or  torn.  There  are  wcU-ubsen'ed  cases  to  show  that,  after  complete 
crusliing  of  the  femoral  or  axillary  artery,  there  was  absolutely  no 
primary  haemorrhage.  It  is  true,  this  is  rare ;  in  many  cases  where  there 
is  complete  solutiuu  of  continuity  of  a  large  artery  by  a  eonlusion, 
although  there  is  no  spirting  stream,  there  is  constant  trickling  of 
blood;  this,  coming  from  the  femoral  artery,  would  speedily  cause 
death.  I  have  already  told  you  how  this  arrest  of  hfemorrhage  takes 
place  in  small  arteries,  but  will  make  it  clearer  to  you  by  an  illustra- 
tioD.  A  railroad  hand  was  run  over  by  a  locomotive,  so  that  the 
wheel  ptissed  over  his  left  thigh  just  below  the  hip-joint.  The  imfor- 
tunate  was  at  once  brought  on  a  litter  to  the  hospital ;  meantime  be 
bad  lost  much  blood,  and  came  in  very  pale  and  snicmtc,  but  perfectly 
conscious.  After  complete  removal  of  the  torn  clothing,  we  foiind  a 
horrible  mangling  of  tlie  skin  and  musc-lcs.  Tlie  bone  was  cruslied  to 
atoms,  the  muscles  were  portly  mushed  to  pulp,  partly  hung  in  tags 
from  the  wound,  the  skin  was  torn  up  as  for  as  the  hip-joint.  At  no 
point  of  tliis  horrible  wound  did  an  artery  spirt,  but  from  the  depth  con- 
siderable blood  constantly  tiirkled  out,  and  the  general  state  of  the  pa- 
tient clearly  showed  that  he  had  already  lost  much  blood.  It  was  evident 
thai  the  only  thing  to  bo  done  here  was  to  amputate  at  the  hip-joint, 
but  in  the  condition  the  patient  then  was,  this  was  not  to  bo  thought 
of;  llie  new  loss  of  blood  from  this  severe  operation  would  undoubt- 
edly have  been  at  once  fatal.  Hence  it  was,  first  of  all,  necessary  to 
anest  the  liEemorrhagp,  which  evidently  came  from  a  rupture  of  the 
femoral  artery.  I  first  tried  to  fmd  the  femoral  in  the  wound,  wliile  it 
was  compressed  obovc ;  but  all  the  muscles  were  so  displaced,  all  the 
cnatomiral  relations  were  so  changed,  that  this  was  not  quickly  done, 
heaoe  1  proceeded  to  ligate  tlie  artery  below  Poupart*s  ligament, 
After  this  was  done,  most  of  the  bleeding  ceasetl,  but  not  entirely,  on 
aoooont  of  the  free  arterial  anastomosis ;  and  as  no  regular  dressing 
eould  be  applied,  on  account  of  the  existing  mangling,  I  surrounded 
the  Umb  firmly  with  a  tourniquet,  close  below  where  I  proposed 
to  exarticuhite.  Now  the  bleeding  stopped;  we  gave  various 
lemedics  to  revivify  the  patient ;  wine,  warm  drinks,  etc.,  were  ad- 
niittstered,  so  that^  toward  evening,  he  had  so  fur  recovered  that  his 
tcnpentore  was  again  normal,  and  the  radial  pulse  was  again  good. 
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I  should  Lave  preferred  postponing'  the  operation  till  the  following 
day,  if^  in  spite  of  ligature  and  tourniquet,  with  the  strcng'thening  of 
the  liearl*s  beat,  there  had  not  l^ien  some  bleeding  from  tlie  wound,  bo 
tlmt  I  feared  the  paiiont  might  bleed  to  death  duriug  the  night 
HcDCC,  with  the  able  help  of  my  assistants,  t  exarticulatc-d  the  thigh 
ft8  rapidly  as  possible.  During  the  operaünn  the  absolute  loss  of 
blood  was  not  great,  but  it  was  too  much  for  the  alreadj'dobilitatcd 
patient.  At  first  all  seemed  to  go  well ;  the  spirting  vessels  were  all 
ligatcd,  the  wound  cleansed,  and  the  patient  placed  in  bed ;  soon  ha 
suffered  from  restlessness  and  dyspnoea,  which  increased,  finally  con- 
vulsions occurred,  and  the  patient  departed  two  hours  after  the  opera- 
tion. Examination  of  the  foraoral  artery  of  the  crushed  eitremily 
showed  the  following :  In  the  upper  third  of  the  thigh  there  was  a 
crushed  and  torn  part^  comprising  about  one-third  the  calibre  of  the 
artery.  The  tags  of  the  tunica  intima,  as  well  as  the  other  coats  of 
vessel,  and  the  eonncctivo  tissue  of  the  sheath,  had  rolled  up  into  the 
calibre  of  the  artery,  and  the  blood  could  only  escape  slowly ;  the 
surrounding  tissue  was  completely  saturated  with  blood.  In  this  case, 
no  dot  had  formed  in  the  artery,  oa  the  escape  of  blood  was  still  too 
firee  to  permit  this ;  but,  if  you  imagine  that  the  contusion  had  affected 
tlio  entire  circiunfercnce  of  the  nrtcTy,  you  may  understand  how  the 
tags  of  the  coats  of  the  vessel  pressLig  into  its  calibre  from  all  sides., 
might  have  rendered  the  oscnpe  of  the  blood  more  difficulty  or  even 
impossible ;  then  a  thrombus  would  have  formed,  and  stopped  the 
vessel,  and  gradually  have  become  organized,  so  as  to  cause  permanent 
dosnre,  just  as  after  ligation.  If  no  hieniorrhago  liud  followed  the  partial 
crusliiug  of  liie  artery  iu  this  case,  if,  fur  instance,  the  cruältiug  had 
ooourred  without  an  CJ^tcrnal  wound,  possibly  a  clot  would  simply  have 
formed  at  the  part  roughened  by  the  contusion,  a  thrombus  forming 
from  the  wall;  in  this  case  there  might  have  been  crushing  of  the 
Briery  with  preservation  of  its  calibre,  a  result  that  is  said  to  have 
been  observed- 

If  you  apply  the  above-described  condition  of  a  large  crushed  ar- 
tery to  smaller  arteries,  you  will  understand  bow  there  may  here  more 
readily  be  complete  spontaneous  plugging  of  the  calibre  of  the  vessels 
partly  by  in-rolling  of  the  fragile,  torn  tunica  intima,  partly  by  con- 
traction of  the  tunica  muscularis  and  by  the  tags  of  the  adventitia, 
and  that  consequently  bleeding  may  fail  almost  entirely  in  such  oon- 
tused  wounds. 

There  is  another  factor  for  limiting  the  haemorrhages  in  extensive 
contusions,  that  is,  the  weakening  of  the  heart*»  action  caused  by  (he 
injury,  probably  due  to  reBax  action.  Persons  badly  injured,  besides 
suffering  from  loss  of  blood  and  injury  of  the  nerveocntres,  are  usually 
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for  a  time  io  a  slate  of  numbness  or  stupor ;  Ihc  -vrord  roost  commonly 
used  to  express  this  state  of  depression  is  "shock."  Tlic  fright  from 
the  injury  and  all  thoughts  about  it,  wliich  follow  in  rapid  succession, 
mute  in  producing  great  psycliicaj  depression,  which  has  a  paralyzing 
cffMt  on  tbo  heart's  action.  Still,  even  in  persons  not  greatly  af- 
fected psychically  by  the  injury,  as  old  soldiers  who  have  often  been 
wounded,  or  very  phlegmatic  persons,  a  severe  injuiy  is  not  entirely 
without  this  effect,  so  that  we  must  suppose  tliat  tiicro  aro  purely 
physical  causes  for  sbon-k.  Contusions  of  tlic  abdomen  have  an  even 
more  depressing  effect  on  the  nen'e-ecntres  than  do  those  of  tiic  ex- 
tremities, as  I  have  already  told  you.  Tn  this  connection  tl»e  so-called 
IxÄting-experiment  (Klopfversuch)  of  Golz  is  very  interesting:  if  we 
repeatedly  strike  a  frog  sharply  on  the  belly  witlt  the  handle  of  a 
scalpel,  he  Ix^comcs  as  it  were  paralytic;  as  a  result  of  paresis  of  their 
iralls,  the  abdominal  vessels  distend  greatly  and  take  up  almost  all  the 
blood,  so  that  all  the  other  vessels  and  even  the  heart  become  blood- 
less, and  the  latter  only  contracts  feebly. 

When  the  patient  has  recovered  from  this  state  of  psychical  and 
phyatcal  depression,  the  heart  begins  to  act  with  its  former  or  even 
greater  energy,  then  haemorrhages  may  occur  from  vessels  that  had  not 
previously  bled.  Tin's  variety  of  secondary  hiemorrbage  occurs  after 
operations,  when  the  eff'cct  of  the  anirsthctiu  has  passed  ofil  Hence 
Uie  patient  should  be  carefully  iv&tchod  at  this  time,  to  guard  against 
such  secondary  haemorrhages,  especially  ii^  from  the  locality  of  the  in- 
jury, there  be  reason  to  suspect  that  a  large  artery  haa  been  injured 

Now  we  must  again  examine  somewhat  more  attentively  the  local 
cbaogea  in  the  wound. 

Although  doubtless  the  processes  that  take  place  in  the  contused 
wound,  the  changes  on  its  suiface  and  final  hcahng,  must  be  essentially 
the  same  as  in  incised  wounds,  still  in  the  appearances  in  the  two  cases 
there  Kte  considerable  dilTerences.  One  very  important  circumstance 
ity  that  in  contused  wounds  the  nutrition  of  the  edges  of  the  skin  and 
soft  parts  is  more  or  less  extensively  destroyed  or  impaired,  or,  to  ex- 
press tbis  more  anatomically,  the  circulation  anducrAe  inlluenceinthe 
borders  of  contused  wounds  are  more  or  less  lost.  Tliis  at  once  pre- 
vents the  possibility  of  heiUing  by  first  intention,  as  this  requires  per- 
fect vitahty  in  the  surfiices  of  the  wound.  Ilencc  contused  wounds 
always  heal  with  suppuration. 

This  ohocrvatiou  causes  us  to  introduce  sutures  or  try  firm  uuitm  by 
(Jastera  very  rarely;  you  may  consider  this  u  a  general  nilc.  There 
arc  cxcepti<ins  to  this  rule,  which  yon  ■will  only  learn  exactly  in  the 
dintc,  and  of  which  I  shall  only  incidentally  remaric,  timt  occasionally 
«re  fiurtcn  Urge,  loose  flaps  of  skin  in  their  original  position,  not  b» 
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cause  we  expect  them  to  unite  bj  first  intentioD,  but  tbat  they  muj 
not  from  the  first  rctmet  too  much  and  atrophy  to  too  great  an  ex- 
tent. 

Granulation  and  suppuration  are  csontially  the  same  as  in  irounds 
with  loss  of  substance,  except  that  tlicj  are  alowrr,  and  we  might  say 
more  uncertain  at  many  places.  In  incised  wounda  with  loss  of  sub- 
stance also  a  thin  superficial  layer  of  tissue  is  occasionally  lost,  if  it 
be  not  very  well  nourishetl;  but  this  is  insignificant  as  compared  with 
the  exten&ire  loss  of  tissuc-shrcds  that  occurs  in  contused  wounds. 
Many  days^  often  for  weeks,  tags  of  dead  (necrosed)  skin,  fascia,  and 
tendons,  hang  tn  the  edges  of  the  wounds,  while  other  parts  are 
luxuriantly  granuUling. 

This  prooesa  of  detachment  of  the  dead  from  the  liriug*  tissue 
takes  place  as  follows :  A  cell  infiltration  and  format  ion  of  vessels,  lead- 
ing to  development  of  granulations,  start  from  tho  borders  of  the 
new  tissue ;  gntnulations  furm  on  the  border  of  the  healthy  tissue,  and 
their  surface  breaks  down  into  pus.  With  tills  cliange  to  the  fluid  state 
as  it  were  the  solution  and  melting  of  the  tissue,  of  course  the  cohe- 
sion of  tho  parts  must  cease,  and  the  dead  shreds,  which  previously 
were  in  continuity  with  the  living  tissue  by  their  filamentary  connec- 
tion, must  now  falL 

Hence  port  of  the  surface  of  eontused  wounds  almost  always  be- 
comes necroeeä  (from  vcirpof,  dead),  gangrenous  (from  ^  yayypatva 
from  ypaivtji^  I  consume),  which  are  both  expressions  for  parts  in 
which  circulation  and  innervation  have  ceased,  or  which  are  entirely 
dead.  Tlic  part  where  the  detachment  takes  place  is  technically 
called  the  line  of  demarcation  of  the  gangrene.  These  technical 
terms,  which  refer  to  every  variety  of  gangrene,  no  matter  how  it 
occurs,  you  must  only  notice  provisionally  here.  I  will  try  to  render 
this  process  of  detachment  of  necrosed  tissue  by  suppuration  more 
distinct  by  means  of  a  diagram. 

In  the  portion  of  connective  tissue  represented,  supfiose  <r,  tho 
border  of  the  wound,  be  so  destroyed  by  the  injury  that  its  drculatioa 
is  arrested  and  it  is  no  longer  nourished ;  tlic  blood  is  coagulated  in 
tho  vessels  as  far  as  the  shading  extends  in  tho  diagram.  Now  cell- 
infiltration  and  inflammatory  new  formation  begin  at  the  outer  etlge  of 
the  living  tissue,  at  the  border  between  a  and  b  where  the  vessels  termi- 
nate in  loops;  these  vascular  loops  dilate,  grow, and  multiply ;  in  the 
tissue  the  infiltration  is  coostnntly  increased  by  wanderitig  cells,  as  if 
the  edgo  of  the  wound  were  here ;  granulation  tissue  is  formed ;  this 
turns  to  pus,  on  the  surface,  that  is,  close  to  tlio  dead  tissue,  and 
then  of  course  the  necjosed  jiart  falls,  because  it«  cohesion  with  the 
living  tissue  has  ceased.     Hence  detachment  of  the  necrosed  shreds  of 
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tissue  results  from  inflammation  with  suppuration  ;  when  the  dead  por- 
tion of  tissue  has  fallen,  the  subjacent^  suppurnting'  la^'er  of  granula- 
tions comes  to  light,  ha\-ing  been  already  developed  before  the 
detachment  of  the  necrosed  piart.  What  you  here  see  in  connective 
tissue  i»  true  of  the  other  tissues,  bone  not  exccpled. 

F».  81 
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tHagmm  of  tb«  pnetm  of  deUdnncnt  of  doid  conttcctlw  tlitao  Id  cooRiMd  woud«.    lUgni 
led  800  dluccUn ;  a,  crtutKJ  necroted  part ;  ^  IlflogÜMne;  e,  BniAceof  the  wtmnd. 

In  many  oases,  on  the  fresh  borders  of  tlie  n^ound  wo  may  see 
about  bow  much  will  die,  but  by  no  means  in  all  cases,  and  we  can 
ftcrer  decide  from  the  6rst  as  to  the  bordcjing  line  of  the  dead  tissue. 

Completely  crushed  skin  usually  has  a  dark-blue  Wolet  appearance 
and  fccU  cold;  in  other  cases  wc  at  first  see  no  change  in  it,  but  in  a 
Cew  do^'S  it  is  white,  wilbout  sensation,  later  it  becomes  gray,  or,  wlicn 
quite  dry,  grayish  or  brownish  black.  These  various  colors  depend 
chiefly  on  the  amount  of  coagulated  blood  remaining  in  the  vessels  or 
infiltrated  in  the  tissue  itself  by  the  partial  rupture  of  the  vessels. 
The  healthy  skin  is  bordered  by  a  rosc-rcd  line  which  losca  itself  in  a 
££■6  redness ;  this  is  due  to  collateral  dilatation  of  the  capUluies, 


142    COXTÜSED  AND  LACERATED  WOUKDS  OF  THE  BOFT  PAIITS. 

and  is  partly  also  &  sjiDptoop  of  fluxioOf  of  vhich  we  have  before 
spoken ;  it  is  the  reactioa  redness  about  the  wound,  which  wo  have 
-  already  described ;   for  the  liring  wound-surface  only  begins  where 
the  bloixl  still  flows  tlirough  tlie  capillaries. 

In  muscles,  fasciiP,  and  tendons,  we  can  docide  £ar  less  6rcqttently, 
and  often  not  at  all,  from  the  appearance  at  first,  bow  far  they  will  be 
detached. 

The  time  required  for  the  dead  liüsue  to  Iw  separated  and  detached 
from  the  Uring  varies  greatly  witli  tlie  different  tissues.  This  de- 
pends first  ou  the  vascularity  of  the  tissues ;  the  richer  a  tissue  in 
capillaries,  the  softer  it  is,  tlie  more  readily  cells  spread  in  it,  and  the 
richer  it  is  by  nature  in  cells  capable  of  development,  so  much  the 
more  rapidly  wül  the  formation  of  granulations  and  the  detachment 
of  the  necrosed  parts  oomo  about.  All  these  circiunstances  combine 
beat  in  the  subcutuueous  cellular  tissue  and  in  the  rausitlea,  least  so  in 
tendons  and  fasclas;  the  cutis  stands  in  the  middle  in  tlils  respect» 
The  circumstances  are  the  most  unfa^'orable  for  the  bones;  conse- 
qucutly  the  separation  of  the  dead  from  the  living  takes  place  most 
slowly.  Of  this  more  hereafter.  Rich  supply  of  nerves  seems  to 
have  little  effect  in  this  procesa. 

But  there  are  many  other  influences  that  hinder  tha  detachment 
of  the  dead  parts,  or,  what  is  the  same  thing,  that  retard  the  forma- 
tion of  granulations  and  pus ;  such  as  continued  action  of  cold  on  the 
wound,  as  might  be  effected  by  applications  of  bladders  of  ice.  The 
cold  keeps  the  vessels  contraoted.  The  cell-movemeata,  the  escape  of 
cells  from  the  vessels,  go  on  very  slowly  under  the  influence  of  low 
temperature.  Treatment  by  continued  warmth,  as  by  the  application 
of  cataplasms,  has  the  opposite  effect ;  by  this  means  we  increase  the 
fluxion  to  tlie  capillaries  and  cause  them  to  dilate,  as  you  may  readily 
see  früui  the  roduess  jou  iuduce  oh  the  healthy  skiu  by  applicatiou  of  a 
hot  cataplasm ;  it  is  known  tliat  the  high  temperature  also  hastens 
tlie  ccll-octivity. 

It  is  entirely  impossible  to  tell  beforehand  the  influence  of  the 
gencnil  state  of  the  puticnit  on  tliis  local  process.  It  is  true  we  may 
say  in  general  terms  that  it  is  energetic  in  the  strong,  stout,  and  voung, 
more  moderate  and  sluggish  in  weak  persons ;  but  on  this  poiiil  wo 
are  often  deceived. 

From  what  has  already  been  said,  you  may  suppose  that  contused 
wounds  need  much  longer  to  heal  than  more  simple  incised  ones.  It 
will  also  be  evident  that  there  may  be  circumstances  under  which 
amputation  of  the  limb  will  be  necessary ;  all  the  soft  parts  being  en- 
tirely mashed  and  torn.  There  are  oases  where  the  soft  parts  are  so 
torn  from  the  bone  that  this  alone  remains ;  so  that  on  the  one  hand 
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cicatrizatioD  cannot  occur^  on  the  other,  if  the  extremity  did  be^  in 
months  or  yearfi,  it  would  be  perfcotlj  UBelcss,  and  ticnoc  it  would  be 
better  lo  remove  it  at  once.  Still,  evrn  tJic  simple  romplctc  detach- 
ment or  the  skill  from  t}ic  greater  part  of  au  extremity  may  some- 
time», tiiough  rarely,  render  amputation  necessary,  as  in  the  following 
case ;  A  girl  about  ten  years  old  caught  her  right  hand  between  two 
refers  of  a  spinning-machine ;  ehe  drew  her  arm  quickly  back,  so  that 
it  nigbt  not  be  entirely  mashed  between  the  rollers.  The  hand  came 
out  Agaio,  but  the  akin  from  the  wrist  to  (he  cuds  of  the  fmgers  re- 
nuüoed  between  the  rollers ;  the  skin  was  torn  right  around  the  wrist, 
«nd  then  dniAm  off  like  a  glove.  When  the  patient  was  brought  into 
tbo  hospital,  the  injure«!  hand  looked  like  an  anatomical  preparation  ; 
yon  could  see  the  tendons  play  in  their  she-aths  on  every  motion  of 
flexion  and  extension,  which  were  unimpaired  ;  no  joint  was  opened, 
no  booc  broken :  what  was  to  be  done  here  ?  Considemblc  experience 
in  these  injuries  by  machinorj-  had  shown  me  that  fmgers  which  are 
entirely  deprived  of  their  skin  always  become  gangrenous ;  here  there 
remained  a  very  strange  stump  of  a  hand,  which  in  the  most  favor- 
able cxse  would  present  au  iinmoi'Uble  cicatricial  clmiip ;  it  was  even 
doubtful  if  a  permanent  solid  cicatrix  would  form ;  many  months 
wmild  be  wasted,  trying  to  obtain  such  a  result ;  under  such  circum- 
«tanees  it  would  bo  better  to  amputate  close  above  the  wrist;  this 
was  done,  and  in  four  weeks  the  patient  returned  home ;  her  cmj^loyer 
had  an  artificial  hand,  with  simple  mechuuism,  made  fur  the  patient, 
to  overcome  the  injury  as  for  as  possible. 

Fortunately  such  cases  arc  not  frequent;  in  similar  injuries  of  sin- 
gle fingers  wo  mostly  leave  tlie  detachment  to  Nature,  so  that  no  moro 
is  lost  tlian  is  absolutely  incapable  of  living ;  for  we  should  always 
femcmber  in  maiming  the  Imnd  tliat  every  Une,  more  or  less,  is  of  un- 
jÄirtanne,  that  especially  single  fingers,  and  particularly  the  thumb, 
»boulf]  be  preserved  whenever  possible,  for  such  fingers,  if  only  slightly 
capable  of  performing  their  functions,  are  more  useful  than  the  best- 
made  artificial  hand  ;  for  the  foot  and  lower  extremity  tliere  are  otlier 
GOCiaidnmtiuns,  nf  which  we  shall  hereafter  speak,  when  we  come  to 
complicated  fractures  of  bonea. 

Would  that  this  maiming  and  slow  healing,  bad  as  they  are,  were 
tbo  only  cores  we  bad  with  our  patients  having  contused  wounds  I 
TTolbrtmiately,  there  is  a  whole  series  of  lociil  and  general  complica- 
tioDS  whifh  directly  or  indirectly  endanger  life.  We  almll  first  speak 
of  the  chief  local  complications ;  for  the  more  general,  the  '*  accidental 
diseases  in  wounds,"  we  prescn-c  a  future  chapter. 

Considemble  danger  may  ari$e  from  the  decomposing  tissue  on 
the  wound  infecting  the  healthy  parts.    Putrid  matters  act  as  fcr- 
U 
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incnts  oa  other  organic  corobinations,  cspcciaU^  on  fluids  containing'^ 
tiicm ;  ihüy  induce  progressive  doootnpo&itioa.  Wo  might  wonder  that 
such  extensile  decomposition  of  the  part  which  is  injured^  if  killed, 
should  not  occur  more  frcc^uenily  tliun  it  actually  does.  But  iu  roost 
OMes  cell-action  occurs  so  quickly  on  the  border  of  the  living  tissue 
that  a  sort  of  living  wall  is  formed ;  this  new  formation  docs  not  read- 
ily permit  the  passage  of  putrid  matter,  and  the  granulation  surface, 
if  once  formed,  h  particularly  resistant  to  sudi  influences.  In  manj^j 
places  it  is  a  popular  remedy  to  eurer  ulcere  with  cow-dung  aud  other^ 
dirty  things ;  this  never  causes  extensive  putrefactions  on  granulating 
wounds.  But,  if  you  apply  such  substances  to  fresh  wounds,  and  bind 
them  &rmly  on  so  that  the  tissue  may  be  mechanically  impregnated 
with  putrid  matter,  tiicy  will  usually  become  gangrenous  to  a  certain 
depth,  and  tijeu  an  energetic  cell-formation  opposes  the  putrefaction, 
lliis  ia  most  remarkable  in  lithotomy :  if,  for  the  purpose  of  removing 
a  stone,  you  open  the  bladder,  whctlicr  by  the  perineal  or  upper  seo- 
tion,  the  tirine,  which  in  such  cases  is  usually  alkaline,  naturally 
escapes  directly  from  tlie  bladder  through  the  opening  made ;  tlie  en- 
tire surface  of  the  wound  almost  universally  becomes  gangrenous,  but 
only  to  a  slight  depth,  pcrlmpa  half  a  line  to  a  lino.  In  favorable 
oasc«,  öfter  six  or  eight  days,  the  white  necrosed  tags  fall  spontane- 
ously; beneath  them  appear  strong,  well-suppurating  grauulaüous, 
although  tlie  urine  continues  to  flow ;  the  wound  contracts,  and  usually 
heals  entirely  in  from  four  to  six  weeks.  Shoulil  the  urine  not  escape, 
but  be  pressed  deeper  and  deeper  into  the  cellular  tissue  (as  ia  the 
case  in  so-called  infiltration  of  uriuc,  as  when  an  opening  is  suddenly 
formed  in  the  bladder  or  urethra,  without  simtiltancous  injury  of  the 
skin),  all  would  become  gangrenous  with  which  the  alkaline  urine 
comes  in  contacl  If  you  compare  the  state  of  contused  wounds,  on 
which  shreds  of  tissue  are  decomposing,  you  find  an  analogy  to  the 
circumstances  in  lithotomy ;  the  sanies  flows  &om  the  ti«sue,  hcDce 
the  gangrene  only  extends  to  a  certain  depth.  Kvcn  this  is  not 
always  the  case,  as  in  most  of  the  shreds  of  tissue  long  banging  on 
the  wound,  such  as  tendons,  fasciie,  or  skin,  from  tlie  natural  dryness 
of  these  tissues,  the  putrefaction  comes  on  slowly  and  at  a  time  when 
the  hcaltliy  tissue  is  already  bounded  by  cell  infiltration  and  granu- 
lation. The  reason  why  decomposing  matters  act  so  injuriously  on 
fresh  wounds,  and  so  slightly  on  granulating  ones,  I  consider  to  be, 
that  tlioy  are  chiefly  absorbed  by  the  lymphatic  vessels.  If  you  inject 
a  drachm  of  putrid  fluid  into  the  sulKutaneous  cellular  tissue  of  a 
dog,  tltc  result  will  be  inflammation,  fever,  and  septioemia.  If  you 
make  a  large  granulating  surface  on  a  dog,  and  dress  it  daily  with 
charpio  soaked  In  putrid  fluid,  it  will  "hare  no  decided  effect.    On  the 
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borders  of  the  inflammatoiy  new  formation  the  lymphatic  vessels  am 
closed ;  on  the  granulating  surface  there  are  no  open  lymphatic  vea- 
■cIs,  henoe  no  reabsorplion  takes  place  there. 

The  more  the  tissue  is  saturated  with  fluid,  the  more  it  is  disposed 
to  decomposition.  Hence,  the  cases  where  great  ccdcmatous  swell* 
ing  occurs  after  contusions  arc  the  most  dangerous  in  this  respect; 
but  tliis  oedema  comes  on  very  readily  as  the  venous  circulation  is 
obstructed,  &um  extensive  rupture  and  crusliinpr  of  the  vessels,  which 
indeed  oflen  extend  far  beyond  the  borders  of  the  wound. 

Imagine  a  forearm  caught  under  a  stone  weighing  sovcrnl  hun- 
dred-weight ;  there  will  probably  be  only  a  small  skin-wouud,  but 
extensive  crushing  of  the  muscles,  tendons,  and  fascioe  of  the  forearm, 
and  mnfhing  and  nipturc  of  most  of  the  veins ;  great  oedematous 
swelling  will  speedily  result,  as  the  blood  from  the  arteries  is  driven 
with  greater  energy  into  the  capillaries,  and  cannot  escape  by  its  cus- 
tomary passage  through  the  veins,  and  hence,  under  the  increased 
pressure,  the  scrum  escapes  through  the  capillary  walls  into  the  tissue 
so  greater  amount,  WTiat  a  tumult  in  the  circulation  and  in  the 
whole  nutrition  !  It  must  soon  appear  where  the  blood  can  still  cir> 
culate,  and  where  not.  In  the  wound,  at  Brst,  under  the  influence  of 
the  air,  decomposition  of  the  parts  incapable  of  living  begins ;  this 
advances  to  the  stagnating  fluids,  and,  in  unfortunate  coses,  it  con- 
stantly progresses ;  the  whole  extremity  swells  terribly  as  fir  as  tlie 
shoulder ;  the  skin  becomes  bright  red,  tense,  paiuful,  oovered  with 
vesicles,  from  the  escape  of  serum  from  the  cutaneous  capillaries 
under  the  epidermis.  These  symptoms  usually  appear  with  alarming 
rapidity  the  third  day  after  the  injury.  As  a  result  of  this  disturb- 
anco  of  circulation,  the  whole  extremity  may  become  gangrenous; 
m  otiier  cases,  only  the  fasrim,  tendons,  and  some  shreds  of  skin  die. 
liiere  is  cell-iufiltration  of  all  tiic  connective  tissue  of  the  extremity 
(of  the  subcutaneous  cellular  tissue,  the  perimysium,  neurilemma, 
sheaths  of  the  vessels,  periosteum,  etc.),  which  leads  to  suppuration. 
Toward  the  sixth  or  eighth  day  the  whole  extremity  may  be  entirely 
saturated  with  pus  and  putrid  fluid.  Theoretioally,  we  might  imagine 
•Qch  cases  curable ;  that  is,  wc  might  imagine  that,  by  making  suit- 
able openings  in  the  skin,  the  pus  and  dead  tissue  might  be  evacu- 
ated. But  tills  rarely  occurs  in  practice.  If  the  case  has  undergone 
the  above  distention,  generally  only  quick  amputation  can  save  the 
patient,  and  even  this  is  not  always  successful.  Wc  may  term  this 
variety  of  inGltralion  sanio-scrous.  There  is  a  oellular-tissuc  inflam- 
foation,  caused  by  local  scptio  infection ;  a  tfptic  phl€</mon^  whoso 
prodoots  again  liave  great  tendency  to  decomposition,  but  which 
finally  leads  to  extensive  suppiu^tion  and  necrosis  of  tissue  if  the 
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patient  livos  iLroug-h  tho  blood-infeoUon  which  always  aocompanies  it 
Tlie  earlier  such  processes  limit  themselves,  the  better  the  pro^osia ; 
wilh  the  advnuce  of  the  local  symptoms  the  danger  of  death  of  tho 
patient  increases. 

With  llio  deUichment  of  dead  portions  of  tissue^  we  must  agftin 
return  to  the  arteries.  An  artery  may  be  contused,  so  as  not  to  bo 
fully  divided,  and  the  blood  continues  to  flow  through  it  although  port 
of  its  wall  is  iiicapHble  of  living,  aiid  becomes  detached  on  the  sixtli 
to  the  ninth  day,  or  even  later.  As  soon  as  this  occurs,  there  will  be 
a  hÄmorrhagc  in  proportion  to  the  aize  of  tlic  artcrj*.  Tliese  late 
secondary'  hcemorrliagcs,  which  usually  come  on  suddenly,  ore  exceed- 
ingly dangerous,  as  they  attack  the  patient  unexpectedly,  sometimes  J 
while  sleeping,  and  fretjuenlly  remain  unnoticed  until  much  blootl  1ms 
escaped.  Besides  the  above  manner,  lute  arterial  secondary  hiemor- 
rliage  may  also  result  from  suppuration  of  the  thrombus,  or  of  the 
\vall  of  the  artery.  I  observed  a  case  of  this  kind  late  in  the  third 
week  after  a  severe  operation  in  the  immediate  vicinity  of  the  femoral 
artery,  in  which,  however,  the  artery  was  not  wounded.  The  bleeding 
began  at  night ;  as  tlio  wound  looked  perfectly  well,  and  ^e  patient 
had  for  some  timo  slept  the  whole  night,  and  for  some  days  had 
been  promised  permission  to  get  up  the  next  day,  there  was  do  nurse 
in  his  private  room.  He  woke  in  tho  middle  of  tlic  night  (the 
twenty-second  day  after  the  operation),  found  himself  swimming  iu 
blood,  and  rung  at  once  for  the  nurse.  She  instantly  called  the  assist- 
anl  phy&iciun  of  the  ward,  who  found  the  patient  unconscious.  He  at 
once  oomppessed  the  artery  in  the  wound,  and,  while  I  was  being 
called,  every  thing  was  done  to  restore  the  patient.  I  found  him 
pulseless,  unconscious,  but  breathing,  and  the  heart  still  beating. 
While  I  made  ready  to  ligate  the  femoral  artery  the  patient  departed; 
he  had  bled  to  death.  A  very  sad  case  !  A  man  otherwise  healthy, 
strong,  in  the  bloom  of  Ufe,  near  recovery,  must  end  his  life  in  this 
miserable  way  I  Rnrcly  has  a  case  so  depressed  me.  Still  there  was 
no  blame  anywhere,  as  it  happened  all  the  circumstances  had  been 
very  favorable.  ITie  nurse  was  awake  in  tlie  next  room,  the  physician 
was  only  down  one  flight  of  stairs  in  the  same  house,  and  was  with  the 
patient  in  three  or  four  minutes ;  but  the  bleeding  must  Imve  existed 
before  he  woke.  He  was  probably  awakened  by  the  feeUng  of  wet- 
ness in  the  bed.  On  autopsy,  a  small  spot  of  the  femoral  art4^ry  was 
found  suppurated  and  perforated.  Fortunately,  it  is  not  always  a 
femoral  that  bleeds,  nor  does  the  bleeding  always  come  so  precipi- 
tately, or  at  night ;  hence,  we  should  not  become  dissatisfied  with  our 
art  from  such  a  rare  case.  Usually  such  arterial  haemorrhages  from 
suppurating  wotmds  arc  at  first  insignificant,  and  soon  oeaso  under 
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styptics  or  compression  ;  but  after  a  few  days  ilic  bleeding  conies  on 
more  actively,  aud  is  more  difficult  to  arrest ;  finally,  the  hzemorrliagca 
recur  more  and  more  quickly,  and  tho  patient  coustantly  becomes 
worac  In  nil  severe  artmal  hieraorrhaffe  instantancous  compression 
is  iljc  first  remedy.  Every  nurse  should  understand  compressing  the 
arterial  trunks  of  the  extremities;  but  tbey  soon  lose  their  presence 
of  mind,  as  iu  ihe  above  cose,  and,  in  their  first  terror,  run  themselves 
for  the  surgeon,  iostcad  of  compressing  tlie  vessel  and  sending  some 
one  else.  Compressiua  is  only  a  palliative  reniedy.  ITie  bleeding 
may  cease  after  it;  but,  if  it  be  considerable,  and  j-ou  arc  suie  of  its 
origin,  I  strongly  advise  you  at  once  to  ligate  the  artery  at  the  point 
of  election,  for  this  is  the  only  certain  remedy.  You  should  do  this 
tlo  sooner  if  the  patient  be  already  exhausted ;  rcmeml)er  that  a  sec- 
ond or  tliird  such  bleeding  will  surely  cause  death.  Hence,  in  the 
opentire  course,  you  should  particularly  practise  ligating  the  arteries, 
•o  tliat  you  may  find  them  so  certainly  liiat  you  could  operate  when 
bair  «sleep.  In  these  particular  cases  much  time  is  unnecessarily  lost 
in  «pplying  stj-ptics,  which  usually  act  only  palliatively,  or  not  at  all. 
Ligntion  of  arteries  is  only  a  trifle  for  one  who  knows  anatomy  tlior- 
onghly,  and  has  employed  his  time  veil  in  the  operative  courses. 
Anatomy,  gentlemen  1  Anatomy,  and  again  anatomy  1  A  human 
life  oflcn  hangs  on  the  certainty  of  your  knowledge  in  this  branch. 

"Wliile  treating  of  secondary  hiemorrliJiges,  we  shall  speiik  of 
partnchyinntoiis  JifrmorrhageA,  Tho  blood  rises  from  the  granula- 
tions as  from  a  sponge  ;  we  nowhere  see  a  bleeding,  spirting  vesseL 
The  whole  surface  bleeds,  especially  at  every  cJiangc  of  the  dressing. 
This  may  be  due  to  various  causes :  great  friability  or  destructibility  of 
thir  granulations,  that  is,  their  defective  organization,  may  be  the  fault, 
itnd  iliis  malorgnni2atLon  of  the  granulations  again  may  depend  on  con- 
stitutional diseases  (lismurrhagic  diathesis,  scorbutus,  septic  or  pyaemio 
iafoctioa).  Still,  local  causes  about  the  wound  are  imaginable,  as,  if 
cxtetuivc  coagulation  gradually  formed  in  the  surrounding  veins,  tho 
ercuktion  in  the  vessels  of  the  granulations  would  be  so  affects ; 
Urn  pressure  of  blood  would  so  increase  that  not  only  the  serum  might 
eacftpo  from  them,  but  ihcy  would  nijituro-  It  is  true  I  have  hitherto 
had  no  opportunity  of  confirming  tbJs  by  autopsy,  but  I  have  seen  very 
few  of  these  parenchymatous  hajmorrhages.  Tlie  latter  explanation 
•oimds  Tcry  plausible  ;  so  Car  as  I  know,  it  criginstes  with  Stromeyer, 
He  calls  mich  hiemorrliages  "  hsemostalic."  According  to  the  causes, 
ti  may  be  more  or  less  dtfljcult  to  arrest  such  hscmorrhagca ;  in  most 
CMCS  ice,  compression,  and  styptics,  will  be  proper,  or,  in  severe 
cases,  Ugatit^n  of  tho  arterial  trunk,  although  this  occasionally  fail*. 
This  fonn  uf  lucmorrhage  occurs  cbiefly  in  very  debilitated  pcreons, 
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who  have  been  exhausted  by  suppuration  and  fever,  and  bcnoc  ho»  a| 
bad  significanco  for  the  gcucral  state  of  the  patient. 


LECTURE   XIII. 

ProfTvuiv«  Euppnnuon  kUrting  from  Conttucd  Vomida.— SeeoaJar;  InflatnmitioBi 
of  tlio  'Wound:  their  Cui»i;  Lock!  InfeclioiL — Febrile  BeMtion  id  Coiitiued 
Wounds:  8cooodai7  Fever;  SappuraUve  Fever;  Cbill;  their  Cftaaos. — Treatment 
of  Coutuaed  Wotutds :  Imiucrsion,  loe-bladders,  Irriifation ;  Criliolam  of  these 
Muüiod». — Incuion», — Conntcr-opeatDgs. — Dreineire- — C»t«pU8ma. — Open  Tteet- 
nicDt  of  WouDds.— Prophyliuiii  «(feinst  Seoondery  Inüunmftüoiu. — Intcmel  Treu- 
raent  of  those  »evercly  Wounded. — Qyinino.— Opium.— L*c*r»t«d  Wound*:  Sub- 
putuncouR  Ruptaro  of  Ma»ol(»B  and  Tendons ;  Teeriog  out  of  Haeole«  uid Tendons ; 
ToATinj;  cut  of  I'iocoe  of  e  Limb, 

TfiE  granulating  surface  tliat  develops  on  a  contused  wound  is 
general!}-  verj  irregular,  and  often  has  numerous  ang-lcs  and  pockets; 
there  is  suppuration  not  only  of  the  surface  of  the  wound,  but  of  tha 
Burroundiiig  contused  parts  under  the  uninjured  akin ;  hence  the 
nei;^hboring  skin  often  appears  undermined  by  pus.  Tlic  iuflamma- 
tiou  and  suppuration  often  unexpectedly  extend  between  the  miiscles, 
along  the  bones,  and  in  the  shoatlis  of  the  tendons,  because  these 
p&rts  were  also  affected  by  the  injury.  TLe  process  of  inflammation, 
once  excited,  creeps  along,  especially  in  the  sheaths  of  the  tendons 
and  in  the  cellular  tissue  ;  new  collections  of  pus  form,  superficially 
or  in  the  depths ;  the  injured  part  remains  swollen  and  edematous; 
on  the  surface  the  granulations  are  smeary,  yellow,  swollen,  and 
spons^*.  When  we  i)rcss  in  the  vicinity  of  the  wound,  the  pus  flows 
slowly  from  smaller  or  lar^r  openings,  which  have  formed  sponta- 
neously, and  this  pus  which  hi^  remained  for  a  time  in  the  depth  ia 
not  infrequently  thin  and  badly  smelling.  Should  the  process  con- 
tinue long,  the  patient  becomes  more  miserable  and  weak;  he  has 
high  and  continued  fever.  A  wound,  which  perhaps  at  first  appeared 
insignificant,  perhaps  about  the  hand,  has  extended  horribly,  and  in- 
duced  severe  general  disturlHince.  The  sheaths  of  the  tendons  about 
the  hands  and  feet  are  particularly  favorable  for  the  extension  of  deep 
suppurations,  which  readily  attack  the  joints,  while,  on  the  other 
band,  articular  inflammations  of  the  extremities  readily  attadc  the 
sheaths  of  the  tendons.  Tliesc  states  may  take  a  vej-y  dangerous  turn, 
antl  you  should  be  constantly  on  your  guard.  From  the  constant  pu- 
rulent infection,  as  well  as  from  the  daily  loss  of  pus,  even  the  strong 
est  man  may  emaciate  in  a  few  weeks,  and  die  with  symptoms  of 
febrile  marasmus. 
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Wü  now  know  two  forma  of  inflamm.-ition  wliicit  m&y  attack  omi 
tuscd  wounds:  1.  Rapid,  progre&sive,  septic  loßamniation,  which 
be^ns  about  the  wound  during  the  first  three  or  four  days  (rarely  in 
less  than  twcnt)--four  hours,  and  just  as  rarely  after  the  fourth  du/),- 
aud  which  is  caused  by  local  infeclion  from  parts  that  decompose  in 
llie  wound.  2.  Progressive  purulent  iuflanimation,  which  is  particu- 
larly apt  to  occur  in  wounds  of  tlic  hands  or  feet  durinfif  thti  clcansio^ 
of  the  wound  from  necrosed  shreds  of  tissue,  without  having  exactly 
m  septic  chameter. 

But,  CTcn  when  tbc  wound  hns  entirely  cleaned  off  and  gniiiu* 
lated,  when  the  inflammation  is  bounded,  and  the  wound  begins  to 
dcatrize,  new  inflammation,  with  severe  results,  ma*/  begin.  These 
■econdftry  progressive  indaiumations  of  suppurating  wouuds,  occur- 
ring even  several  weeks  after  the  injury,  and  sometimes  coming-  aa 
icxpectcdly  as  lightning  from  a  clear  sky,  are  of  great  importanofi, 
id  are  sometimes  very  dangerous.  Tliey  are  almost  always  of  sup- 
pomtive  nature,  and  may  bo  £ital  from  intense,  phlogistic,  constitu- 
tionul  infection,  just  os  often  os  the  primary  progressive  suppurations^ 
In  some  cases,  also»  they  prove  dangerous  from  their  location,  aa  in 
wounds  of  t)ie  head.  These  cases  are  so  striking  and  tmgical  that 
we  must  give  them  speciitl  consideration.  Suppose  you  have  brought 
a  case  of  severe  crushing  of  the  leg,  with  fracture,  successfully 
through  the  first  dangers.  The  patient  has  no  fever;  the  woijud 
granulates  beautifully,  and  has  eren  begun  to  cicatiize.  Suddenly,  in 
Üie  fourth  w'eek,  the  wound  begins  to  swell;  the  granulations  are 
croupous  or  spongy,  the  pus  thin;  the  whole  limb  swells,  llie  pa- 
tient agnin  has  high  fever,  perhaps  repeated  chills,  llie  Symptoms 
may  pass  off",  and  every  thing  go  on  in  the  old  truck ;  but  it  oftco 
turns  out  badly.  In  a  few  days  the  strongest  man  may  bccume  a 
corpse.  Some  time  since  such  a  case  occurred  in  ZOrieh,  in  a  fellow- 
student  with  a  wound  of  the  head;  it  may  serve  you  as  a  warning 
rxamplc.  The  young  man  received  a  blow  over  the  left  vertex ;  tho 
iKme  was  injured  very  superficially ;  the  wound  hcAlcd  quickly  by 
Grst  inU'Otion ;  only  s  small  spot  continued  to  suppurate.  As  the 
patient  felt  (juite  well,  he  paid  no  attention  to  the  lililo  wound,  and 
went  about  as  if  perfectly  well.  Suddenly,  in  the  fourth  week,  after 
a  walk,  he  had  severe  headache  and  fever.  The  following  day  thcro 
was  about  a  teaspoonful  of  pus  collected  under  the  cicatrix,  which 
was  evacuated  by  an  incision.  Tliis  did  not  liarc  tlic  dcstrcil  benofiuiul 
effect  on  the  general  condition ;  the  fever  reraainpd  tho  same.  In  the 
rrening  drlirium  began,  then  sopor.  The  fourth  day  the  previously 
vigopDHS  man  W!U9  dead.  It  was  easy  to  diagnose  that  there  had  bf^en 
suppurative  mcuingitis.    This  was  proved  on  autopsy.    Although  at  the 
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5|K)t,  tis  big  as  a  pea,  where  slight  siippuration  had  been  so  long 
kept  up,  the  bone  was  but  slightly  discolored  by  purulent  infiltration, 
siill  liie  suppuration  on,  in,  and  under  the  dura  mater  was  greatest  at 
the  piirt  exactly  corresponding  to  this  point ;  so  that  the  new  inflam- 
njation  undoubtedly  started  frora  the  wound.  A  short  time  since, 
here  in  Vicuna,  in  private  practice,  I  saw  a  perfectly  similar  case,  also 
fatal,  in  a  man  who  received  an  apparently  insignificant  wound  from  a 
piece  of  a  soda-water  bottle  that  burst,  at  the  upper  part  of  the  fore- 
head, along  the  margin  of  the  hairy  scalp. 

The  inihiinmations  occurring  under  such  circumstances,  as  already 
remarked,  art^  usually  of  a  diffusely  purulent  character,  but  other 
forms  acc;unipyny  it,  or  occur  spontaneously,  such  as  diphtheritic  in- 
flammation of  the  granulations  {traumatic  diphtheria,  hospital  gan- 
grene), inflammation  of  the  lymphatic  trunks  {IgmpJiaiigitts),  and  a 
specific  form  of  cai)illary  lymphangitis  of  the  skin,  erysipelas  or  ery- 
sipelatous inflammation  ;  and,  lastly,  inflammation  of  the  veins  {phle- 
bitis). Not  infrequently  all  of  these  processes  maybe  seen  mixed 
together.  We  shall  hereafter  study  these  diseases  more  accurately, 
under  accidental  traumatic  diseases.  I>ut  here  we  must  consider  the 
causes  of  these  secondary  inflammations,  before  passing  to  the  treat- 
ment of  contused  wounds ;  and,  in  so  doing,  we  must  anticipate 
somewhat.  All  of  these  forms  of  inflammation,  and  their  reflex 
acjion  on  the  organism,  are  so  intertwined,  that  it  is  impossible  to 
speak  of  one  without  mentioning  the  other. 

As  causes  of  secondary  inflammations  in  and  around  suppurating 
wounds  that  have  begun  to  heal,  we  may  mention  the  following :  1. 
Excessive  flow  of  blood  to  the  wound,  such  as  may  be  induced  by  too 
much  motion  of  the  part,  or  by  great  bodily  exertion,  as  well  as  by 
exciting  drinks,  mental  agitation,  in  short,  by  any  great  excitement; 
in  wounds  of  the  head,  such  congestions  arc  particularly  dangerous. 
Congestion,  as  caused  by  too  tight  bandages,  may  prove  injurious  in  the 
same  way.  2.  Local  or  general  catching  cold  ;  about  catching  cold  as 
a  cause  of  inflammation  we  know  little  more  than  the  simple  fact  that, 
mider  certain  circumslancea,  which  cannot  be  accurately  defined,  a 
sudden  change  of  temperature  induces  inflammations,  especially  in  a 
loaiS  minoria  rcsistentioi  of  an  individual ;  in  a  wounded  person  the 
wound  is  always  to  he  considered  as  a  locus  minoria  resistentia?.  The 
danger  of  catching  cold  after  injury  was  certainly  over-estimated 
formerly ;  I  hardly  know  of  any  certain  examples.  3.  Mechanical 
irritation  of  the  icound.  Tliis  is  very  important.  Tlie  pus  from  the 
wound  is  never  reabsorbed  by  the  uninjured  granulations ;  but,  if  they 
b(*  dostn^ycd  by  meclinnicd  manipuhitions,  as  by  improper  dressings, 
uiuch  prcihing,  etc.,  which  cause  the  wound  to  bleed  frequently,  new 
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inllAmm&linn.s  may  lie  induced.  Any  forci^  bodies  tn  the  wound 
might  prove  serious  in  ttiis  %vay,  such  as  pieces  of  g-lass,  leod^  or  iron, 
ur  sharp  spliuters  of  bone;  for  the  first  changes  whioh  take  place  in 
the  ivounti,  the  vieiiiity  of  such  foreign  bodioa  is  less  important,  but, 
M'ht'U,  from  muscular  moremcats,  and  the  motion  communicated  to  the 
tissue  from  tlic  arteries,  the  sharp  angles  of  a  foreign  body  keep  up 
ooDstant  firiction  in  a  pa.rt^  severe  iuilammation  occurs  uflcr  a  time. 
4.  Chemical /emmnU  ;  here  I  mention  first  soft  forci^  bodies,  such 
as  pieces  of  clotbiiijr,  paper  wads,  wliieh  have  entered  the  tissue 
through  ^imshot  wounds ;  these  substances  become  impregnated  with 
the  eecrotioDS  from  the  wound,  tbeu  the  organic  material  (paper,  wool) 
decomposes,  and  acts  as  a  caustic  and  fermcut  in  the  irotmd.  I  am  in- 
clined to  believe  that  necrosed  splinters  of  bone  also  act  ratlier  as  chem- 
ical than  an  mechanical  irritauts;  in  the  Maverslan  canals,  or  medullary 
arity,  tiiey  «hvays  contain  some  organic  decomposing^  subst^tncc ;  all 
oh  pieces  of  bone  have  a  putrid  smell  when  extracted;  if  the  sur- 
roundin:^  grauulations  were  partly  destroyed  by  the  sharp  angles  of 
auch  a  fragment  of  bone,  the  putrid  matter  passes  from  it  into  the 
opes  lymphatto  vessels,  or  possibly  even  into  the  blood-vessels,  and 
so  induces,  not  only  local,  but,  at  the  same  time,  constitutional  lofec- 
tioo.  Necrosed  tags  of  tendon  and  fascia  at  tlie  bottom  of  suppu- 
nting  wounds  may  induce  the  same  results,  although  this  rarely  bap- 
pens.  In  hospitals,  especially,  there  are  some  rare  cases  where  we  can 
find  none  of  the  above  causes;  such  occurrences  naturally  induce  pe- 
ouUiir  alarm,  and  attempts  have  been  mode  to  explain  them  by  certain 
injurious  influences  of  tlic  hospital  atmosphere,  especially  such  as  is 
fiUcd  with  the  smell  of  pus.  Many  circumstances  speak  against  the 
ricw  that  tlic  injurious  substances  arc  gaseous;  by  good  ventilation 
the  air  of  the  hospital  may  be  kept  pure,  but  this  is  no  protectiuu 
«gainst  tbc  afTcction  in  question  ;  moreover,  we  cannot  excite  inAiun- 
mations  by  any  of  the  gases  developing  from  pus  or  piitrcfj-ing  sub» 
steooe?,  unless,  perhaps,  by  sulphuretted  h^-drogcn,  when  dissolved  in 
water  and  injected  into  the  subcuUuicous  cellular  tissue.  Putrid  fluids 
And  pus  from  other  patients  would  not  intentionally  be  brought  in 
coaUct  with  wounds ;  wc  have  previously  shown  that  the  vicinity  of 
the  wntmil  may,"  under  some  circumstances,  be  infected  by  pus  from 
the  wound,  and  cjccited  to  new  iiiflamm.T.tion.  Uence  there  is  Ultle 
lelt  but  the  supposition  that  the  injuriously-acting  substances  are  of  a 
BUiIeoular,  duht-like  nature;  Ihey  may  float  about  m  the  air  of  the 
hofpitjd,  but  they  may  also  adhere  to  the  bandages,  charpie,  com- 
pwBC*,  etc.,  with  which  wo  dress  the  wounds,  or  to  llie  instnimenfs, 
luroep9,  jwobes,  sponges,  etc.,  with  which  we  touch  the  wound.  May 
ibey  out  he  fungi,  or  otbcr  organic  germs,  whose  nature  wu  do  not  «t 
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present  know,  like  tliose  wo  know  to  excit«  fermentation  ?  This  is 
possible,  for  in  cvciy  cubic  foot  tbe  air  holds  quantities  of  such  germs, 
aud  in  tlie  hüsjütnl  euch  orgunic  germs  of  animal  or  vegt-l^ble  iiaturu 
might  develop  in  the  secretions  &om  wounds,  in  the  sputum  or 
excrement,  and  tbe  more  so  in  proportion  as  the  readily-dccomposinf^ 
secretions  and  excretions  are  collected  in  hospitals,  or  in  badly- 
bviUt  water-closets  and  sewers.  On  this  point  we  can  only  haz- 
ard conjectures,  while  we  may  make  ej^periments  with  dry  putrid  sub- 
stances and  dry  pus,  by  powdering  them,  and  then  introducing  them 
Into  the  healthy  tissue  of  animals.  Such  experiments  Itave  been  raude 
by  0.  Weber  aud  myself,  and  they  have  shown  that  both  animal  and 
vegetable  putritl,  dry  substances,  as  well  as  dry  pus,  induce  intlam- 
mation  ;  if  we  pulverize  these  substances,  stir  tliem  up  quickly  with 
water,  then  inject  them  into  the  subcutaneous  cellular  tissue  of  ani- 
mals, they  will  excite  progressive  iuHammation,  just  as  putrid  lluids 
and  fresh  pus  do.  Now,  it  must  at  once  bo  acknowledged  that  in  a 
hospital  such  iujurioua  dusi-like  bodies  may  readily  cling  to  dressings 
and  bedclothes  ;  possibly,  also,  to  instruments.  In  short,  it  is  possible 
that  the  direct  injurious  induence  of  hospital  air  on  a  wound  may  bo 
due  to  fine  dust-like  particles,  of  putrid  or  purulent  matter  coming  in 
contact  with  it  from  tlie  dressings  or  instruments.  There  can  be  no 
doubt  that  such  injurious  materials  may  enter  the  body  in  other  ways 
besides  through  woimds,  as  through  the  lungs ;  indeed,  we  explain  the 
occurrence  of  nil  so-called  infectious  diseases  by  Ihe  entrance  in  the  or- 
ganism of  Buhslancos  which  have  a  sort  of  fermenting  influence  on  the 
blood;  but,  whether  the  morbid  mutcriuls  which  excite  the  infectious 
diseases  chie6y  occurring  in  the  wounded  bo  different  from  those  arising 
from  the  wound  itself,  may  bo  a  disputed  point,  so  far  as  we  at  present 
know.  Wo  shall  return  to  this  point  when  speaking  of  accidental 
traumatic  diseases.  V<iu  will  suspect  me  of  contradicting  myself  hero, 
because  in  ycsterday*s  lecture  I  said  that  no  tuoleculur  body  could  en- 
tcf  the  tissues  through  on  uninjured  granulation-f^urfacc.  I  must  still 
claim  this  as  usual ;  a  strong,  uninjured  granulation-surface  is  a  de- 
cided protection  against  infection  through  the  wound.  But,  when  the 
infecting  material  itself  is  very  irritating,  so  that  it  destroys  the 
granulating  surface  by  causing  decomposition,  a  passa'gfi-way  is  opened 
for  the  poison  to  enter  the  tissues.  Still  more,  there  are  certain  sub- 
stances which  are  carrie<l  into  the  granulation-tissue,  and  perhaps 
even  further,  by  the  pus-cells.  If  you  sprinkle  a  granulating  surface 
on  a  dog  with  finely -powdered  carmine,  some  cells  take  up  the  small 
carmiue  granules  and  wander  with  it  into  the  grauulation^ulistance ; 
after  a  time  you  find  cells  with  carmine  in  the  granulation- tissue.  I 
consider  this  an  abnormal  retrograde  movement  of  the  pus-eclls,  which 
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we  generally'  believe  to  pass  from  the  granulation-tissuo  to  the  surfooe 
of  the  wound ;  it  is  true,  no  one  has  seen  this.  Nevertlielesa,  from  the 
aboTC  experiment,  it  is  evident  tliai  even  molecular  substauccfl  may 
pass  from  without  into  the  tissue  of  the  edges  of  the  wound,  and,  if 
tiiese  substances  be  very  dceomposable  or  cauterant,  they  will  excite 
live  intlammatiün.  From  tliese  considerations,  you  will  be  much 
Ged  about  ihe  fate  of  the  wounded,  as  absolute  prevention  of  such 
injuries  seems  impossible.  I  must  state  at  once,  for  your  comfort, 
that  all  molecular  organisms,  millions  of  which  are  contiiincd  in  the 
atmosphere,  are  not  taken  up  by  the  wound,  nor  do  they  all  induce 
inflammation.  Just  as  certain  fungous  germs,  tmdcr  certain  condi- 
tions^ sometimes  very  limited,  are  necessary  to  induce  fermentution  in 
certain  fermentable  fluids,  so  it  is  not  every  animal  or  ve^^tablc  germ 
tliftt  can  excite  inflammation  in  the  wound.  I  do  not  believe  that 
tiiese  Bubstance«,  whether  lifeless  or  living  molecules,  are  al^vays  the 
sune,  but  I  think  they  are  xfivy  numerous,  as  are  tho  eauftes  of  in- 
flammation generally ;  they  may  all  have  certain  chemical  peculiarities 
in  eommon,  as  wo  might  suppose  Cram  their  similar  action,  although  we 
know  nothing  about  them,  except  this  action ;  they  also  di0er  somewhat 
in  their  mode  of  action  on  this  or  that  tissue ;  tlie  absorbability  of  such 
substances  may  vary  with  the  part  of  the  body,  and  possibly,  also, 
with  the  individual ;  but  the  large  number  of  these  injurious  eubatances 
15,  in  fact,  small  as  compared  with  the  innmncrable  variety  of  orgaoio 
Eub&tances  generally. 

J^ebrile  reaction  is  usually  greater  from  contused  than  from  incised 
woundfi ;  according  to  our  \iew,  this  is  because,  from  the  decomposi- 
tion, which  is  much  mure  extensive  in  crushed  than  in  incised  parts, 
far  more  putrid  matter  enters  the  blood.  If  in  any  case  the  putrid 
nutter  is  particularly  intense,  or  very  much  of  it  is  taken  up  (e^ 
pQcially  In  diffuse  septic  ioflammations),  tlie  fever  assumes  the  charac- 
ter of  so-called  putrid  fever  ;  the  state  thus  induced  is  called  «5^*- 
CKftiia  ;  we  shall  hereafter  study  it  more  closely.  If  the  suppurative 
inflammation  extends  from  the  wound,  there  is  a  corresponding  con- 
tinued inflammatory  or  suppurative  fever ;  this  has  the  character  of 
remittent  fever  witli  very  steep  curves  and  occasional  exacerbations, 
inofltir  due  to  progress  of  the  inflammation,  or  to  circumstances  that 
the  reabsorption  of  pus.  If  we  call  the  fever,  that  often,  but 
always,  accompanies  traumatic  inflammation,  simple  traumtxtio 
frver^  we  may  term  the  fever  that  occurs  later  *^^  «ecoudary  fcvcr^^  or 
*^  m/jpuratioe  JeVfrJ^  This  may  immediotely  succeed  the  traumalie 
tcrett  if  the  traumatio  inflammation  progresses  regularly ;  but  the 
tnmnalic  fever  may  have  ceased  entirely,  and  the  wound  be  already 
iMAÜDg,  and  when  new  secondary  inflammations,  of  which  we  have 
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fully  treated,  nttack  the  wouml,  Iboy  are  acoompanicd  by  new  suppu- 
rative fever ;  in  sliort,  iiiflamrantiuu  aud  fever  go  parallel.  Occasion- 
all}',  indeed,  tlie  fever  appears  to  precede  the  secondarj-  inflammation, 
but  this  is  probably  because  the  first  changes  iu  the  wouml,  which 
may  be  only  slij^'^ht,  hare  escaped  our  observation.  At  all  events,  on 
e\-ery  accsession  of  fever  that  we  detect,  we  should  at  onoe  seek  for  the 
new  point  of  inflammatiou,  which  may  be  the  cause.  I  am  far  fixim 
assorting  that  it  is  necessary  to  measure  the  temperature  in  all  cases 
of  wounds ;  undoubtedly  any  experienced  surgeon,  accustomed  to 
examine  pii(icnl«,  would  know  the  condition  of  his  patient  without 
measuring  the  temperature,  just  as  an  experienced  practitioner  may 
diagnose  pneumonia  without  auscultation  and  percussion ;  but  no  one 
who  understands  the  significance  of  bodily  temperature  doubts  that 
its  measurement  may  sometimes  be  a  ven*  important  oid  to  diagnosis 
and  proguosis.  It  is  with  it  as  with  every  other  aid  to  obscn'atioa ; 
it  is  not  difficult  to  detect  a  dull  percussion-sound  in  the  thorax  where 
it  should  not  exist ;  but  the  art  and  science  of  determining  the  sig- 
nificance of  this  dull  percussion-sound  in  any  given  case  must  be 
learned ;  so,  too,  with  measurement  of  temperature :  for  instance,  we 
must  learn  whether  a  low  temperature  in  any  given  case  be  of  good 
or  bad  omen.  I  shall  enter  into  more  detail  on  this  subject  in  the 
oUnic, 

Expcrienoo  teaches  tliat  secondary  fever  is  often  more  intense 
than  primary  traumatic  fever.  Wliilc  it  is  most  rare  for  the  latter  to 
begin  with  a  cliill  (a  slight  chilliness  after  great  luss  of  blood  and 
severe  concussion  is  not  usually  accompanied  by  high  temperature), 
it  is  not  at  all  so  for  a  secondary  fever  to  commence  with  severe  "chilU" 
\Vc  shall  at  once  study  this  peculiar  phenomenon  more  attentively. 
Formerly  the  chill  was  always  regarded  as  essentially  dependent  on 
blood-poisoning ;  if  we  now  rcganl  fever  greuerally  as  due  to  intoxi- 
cation, we  must  seek  some  special  cause  for  the  chilL  Observation 
shows  that  the  chill,  which  is  always  followed  by  fever  aud  sweating, 
is  always  a«x>mpanicd  by  rapid  elevation  of  temperature.  If  we  thcr- 
momctrically  examine  the  temperature  of  the  blood  of  a  patient  with 
cliill,  wc  find  it  high  and  rapidly  increasing,  while  the  skin  feels  cool; 
the  blood  is  driven  from  the  cutaneous  vessels  to  the  internal  organs. 
As  already  remarked,  Trauitc  considers  this  as  the  cause  of  the  ab- 
normal fobrilo  elevation  of  temperature.  We  shall  not  discuss  tliis  at 
present ;  at  all  events,  there  is  so  great  a  dilTeronce  l>etwGen  tlie  air 
and  the  bodily  temperature  tliat  the  patient  feels  chilled.  If  wo  un- 
cover a  patient  with  fever,  who  lies  wrapped  up  in  bed  and  does  not 
feel  chilly,  ho  at  once  begins  to  shiver.  Man  has  a  sort  of  conscious 
feeling  for  the  state  of  equilibrium  in  which  his  bodilv  tcmperattux» 
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«lands  to  the  sturounding  air ;  if  the  latter  be  rapidl j  wanned,  he  at 
once  feeU  warmer,  if  it  be  rapidly  cooled,  be  at  once  feels  cool,  cliilly. 
This  trivial  fati,  leads  na  to  another  obsen-ation.  Tliis  sonsitircncss 
for  wnnnth  and  cold,  this  conscious  feeling  of  cbang-c  of  temperature, 
Tfirics  with  the  individual ;  it  may  also  be  iucre^iscd  or  blunted  by  tho 
mode  of  life ;  some  persons  are  always  warm,  others  ever  too  cold, 
vrhile  for  others  tho  temperature  of  tho  air  is  comparatively  a  matter 
of  indiffrmnce.  The  nervous  system  has  much  to  do  with  this.  Ac- 
curate studies  of  Traube  and  Jochmann  have  in  fact  shown  that  the 
Dcnrous  excitability  of  an  individual  has  a  great  effect  as  to  whether, 
in  a  rapid  elevation  of  temperatxu-cof  the  blood,  the  change  will  be  much 
perceived  or  not ;  hence  that  in  torpid  persons,  in  comatose  condi- 
tions, chitbf  do  not  so  readily  occur  with  fever,  as  they  do  in  irritable 
persons  already  debilitated  by  long  Illness.  I  can  only  confirm .  this 
fonn  my  own  observation.  Although  I  have  a  general  itlca  that, 
where  there  is  aufiicicnt  irritability,  rapid  elevation  of  tcnipcraturo 
ftnd  chilt  chiefly  occur  when  a  quantity  of  pyrogenous  material  enters 
tho  blood  at  once,  stiJI  I  cimnot  deny  tliat  the  quality  of  the  material 
is  also  important.  We  know  nothing  of  this  quality  chemically,  but 
we  may  conclude  that  it  haa  varieties,  because  both  tho  fcvcr-symp- 
toms  and  their  duration  often  vary  greatly,  and  that  this  docs  not 
Bolely  depend  on  tho  pcculiaritie-s  of  the  patient.  According  to  my 
observations,  in  man  reabsorption  of  pus  and  recent  products  of  in- 
flammation is  more  apt  to  induce  chills  than  is  absorption  of  putrid 
matter,  which  is  pcrliaps  more  poisonous  and  dangerous,  I  do  not 
wish  to  weary  you  with  too  many  of  these  considerations,  and  so 
shall  return  to  the  subject  in  the  section  on  general  accidental  tmu- 
malic  and  inflammatory  diseases,  which  you  may  regard  as  a  continu- 
ation  of  this  study  of  fever.  I  will  only  remark  here  that  botli  tlje 
septic  and  purulent  primary  and  secondary  inflammationa,  with  their 
accompanying  fever,  may  also  occur  from  incised  wounds,  CPpccinlly 
after  extensive  operations  (hs  amputations  and  resections).  Wo  have 
oocisidered  tliia  condition  along  with  contused  wounds,  because  it 
oomplicatc«  them  much  more  frequently  than  it  does  ordinary  incised 
wotmds. 


Now  we  pass  to  the  IrcatmetU  of  contused  wounds. 

In  many  cases  contused  wounds  require  no  more  treatment  than 
iticüed  wounds  ;  the  conditions  for  healing  exist  in  lH)tii.  Hence,  in 
a  contused  wound  it  is  only  necessary  to  anticipate  any  accidents,  or 
at  all  events  to  master  them  so  that  they  may  not  become  dnngcroua. 
In  both  respects  we  may  do  something.  Formerly  it  was  always  sup- 
posed that  the  air  with  its  oxygen  and  its  ferments  porticulariy  favored 
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ttte  decomposition  of  dead,  organic  bodies,  hence  of  contused  parts ; 
to  prevent  tins,  the  wound  was  excluded  from  the  air,  and,  to  prevent 
waniith  actiug^  na  an  aid  to  decomposition,  the  wounded  part  was  kept 
cooL  We  attain  both  objects  by  placing  the  injured  part  in  a  vessel 
of  cold  water,  whose  temperature  ia  always  kept  cool  by  ice.  This 
treatment  is  called  "immersion"  or  "continued  cold-water  bath,**  I 
first  saw  this  used  witli  excellent  elTccl  by  my  earliest  teacher  in 
Bur^erj-,  Prof.  Sawn,  in  Oottingen.  ITiis  mode  of  treatment  is  only 
reully  practical  in  the  extremities ;  in  the  leg  as  high  as  the  knee,  and 
in  the  arm  to  a  little  above  the  elbow.  We  place  suitably-constructed 
arm  and  foot  vessels  filled  with  cold  water  in  tlie  patient*s  bed,  and 
have  the  wounded  extremity  kept  in  it  day  and  night.  The  patient's 
position  should  be  such  that  he  lies  easily,  and  that  the  extremities 
may  never  press  too  hard  on  the  edge  of  the  vessel.  This  is  all  very 
simple ;  you  will  often  see  tliis  apparattis  in  my  clinic.  In  the  most 
common  injuries  of  the  hand,  a  basin  with  cold  water  is  sufficient  in 
private  practice.  In  parts  which  cannot  t>e  kept  in  water  in  this  sim- 
ple way,  we  trj*  to  exclude  the  air  by  applying  moist  linen  compresses, 
which  readily  adapt  themselves  to  tlie  injure<l  part ;  over  these  we 
apply  a  rubber  bag  (or  a  bladder)  filled  with  ice,  which  is  to  be  re- 
placed as  it  melts.  It  is  still  more  efTicadous  to  wrap  up  a  limb  well 
and  pack  it  in  a  vessel  with  ice.  A  third  method  of  applying  cold 
water  is  the  so-called  irrigation.  For  this  we  require  special  appara- 
tusea,  The  injured  extremity  is  laid  in  a  tin  trough,  supplied  with  an 
escape-tube.  Above  the  extremity  we  place  an  apparatus  from  which 
a  continued  stream  of  cold  water  drops  from  a  moderate  height  on 
the  wound.  Lastly,  we  may  simply  cover  the  wound  from  time  to 
time  with  compresses  dipped  in  icc-watcr. 

I  have  seen  all  these  modes  of  treatment  in  practice.  Here  is  mj 
qpitiioD  of  them :  none  of  them  net  certainly  as  prophylactics,  lo 
contused  wounds  of  tlio  hands  and  feet  the  water>bath  is  best;  for, 
under  this  treatment,  extensive  suppuration  is  rarest.  To  attain  the 
same  favorable  results  by  the  ice-trcatntent,  we  must  cover  not  only 
the  wound  but  the  parts  around  with  the  ice-bladders ;  pack  the  parts 
in  ice. 

In  applying  cold-compresses,  we  shall  only  really  obtain  the  effect 
of  cold  if  we  change  the  compresses  every  five  minutes,  for  they 
warm  very  quickly,  and  tlic  usual  treatment  with  cold-compresses 
actually  amounts  to  nothing  more  than  keeping  the  parts  moist; 
hence,  this  is,  strictly  speaking,  no  peculiar  mode  of  treatment ;  never- 
theless, as  I  have  already  remarked,  most  small  contused  wounds  heal 
under  it  spontaneously,  without  our  placing  them  under  unnatural 
conditions  by  the  use  of  cold.     Irrigattoa  is  not  a  bad  plan  of  treat- 
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tnent,  but  it  is  troublesome,  and  it  is  often  diflicuH  to  avoid  wetting 
the  bed ;  the  condition  of  the  vound  subsequently  docs  not  differ 
from  that  in  the  more  simple  treatment  by  immersion  or  ice,  so  tbat  I 
have  not  felt  obliged  to  resort  to  irrij^tion.  In  France,  this  method 
in  practised  and  highly  efit(>cmed  by  some  surgeons. 

Apart  from  the  prevention  of  accidents,  fur  which  all  remedies  are 
OS  useless  here  as  venesection  is  in  pneumonia,  wo  have  etill  in  the 
above  modes  of  treatment  important  means  for  combuting^  the  usual 
local  accidents.  I  have  still  a  few  special  remarks  to  make  about  the 
watcr-batfa.  As  we  here  leave  out  of  consideration  injuries  of  the 
bones  and  joints,  I  know  of  no  contraindication  to  it  in  contused 
■wounds  of  the  hand,  forearm,  foot,  and  leg.  In  most  cases  of  these 
injuries  the  bleeding  is  su  slight,  and  ceases  so  suon  spontaneously, 
that  the  patient  can  place  the  extremity  under  water  very  soon  if  not 
ixnmediiilety  after  the  injury,  without  the  occurrence  of  hcemorrfaagc ; 
but  the  blood  clinging'  to  the  part  should  first  be  washed  off,  the  water 
itself  be  perfccOy  pure  and  transparent,  and,  if  it  becomes  clouded  by 
the  secretion  of  the  wound,  it  should  be  kept  clear  by  frequent  re- 
xiewals.  Even  when  the  wound  is  two  or  three  days  old,  the  water- 
bath  may  still  be  employed  with  ad\'antage ;  later,  it  Is  of  little  use. 
If  the  patients  lie  comfortably  in  bed  with  the  tub,  they  ore  more 
contented  and  free  from  jmin  under  this  treatment  than  under  any 
other.  The  temperature  of  the  water  may  vary  greatly  without  much 
changing  the  condition  of  the  wound  ;  only  ice  temperature,  and  the 
hig^  temperature  obtained  by  cataplasms,  cause  a  somewhat  different 
i^>pearance ;  but  from  54^  to  90"  or  100"  F.  it  does  not  vary  much  in 
looks.  Perhaps  suppuration  comes  on  a  littlt;  sooner  at  the  higher 
temperature,  but  the  difference  is  not  great.  Hence,  we  may  adapt 
the  temperature  of  the  water  to  tlie  feelings  of  the  patient  At  first 
the  patients  generally  prefer  a  lower  temperature  (54*'-C8''  F.),  later 
a  rather  higher  one  (88^-95'*  F.) ;  but  there  are  also  patients  who, 
even  during  the  first  day,  complain  of  chills  if  the  temperature  of  the 
wat«r  falls  below  68°  F.  Hence  we  see  that  it  is  rather  indifferent 
whether  we  employ  wttrm  or  cold  water  batlis.  In  some  persons,  on 
the  tliird  or  fourth  day,  there  arises  a  state  which  renders  immersion 
imbeorable,  that  is,  swelling  of  the  epidermis  of  the  hands  or  feet, 
and  the  acoorapanying  tense,  burning  sensations,  which  somewhat  re- 
•enble  the  action  of  a  blister.  The  tJiicker  the  epidermis,  the  more 
diaagrpcable  this  accident.  It  maybe  avoided  by  rubbing  tlie  injured 
extremity  with  oil,  before  placing  it  in  the  water,  and  adding  a  liand- 
fu]  of  salt  to  the  water;  this  does  no  harm  to  the  wound.  An  im- 
portantqucstion  is,  How  long  shall  continued  immersion  be  employed  ? 
Rules  for  this  can  only  be  given  after  considerable  experience.     I  have 
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found  from  eight  to  twelve  ^ys  enough.  After  this  wo  may  leave 
the  limb  out  of  the  water  ot  night,  enveloping  it  in  a  moi^t  cloth  cov- 
ered with  oiled  silk ;  a  few  days  later  we  may  employ  this  dressing 
during  the  day  also,  and  use  the  w&tcr-batb  only  morning  and  even- 
iug,  or  nioniiugB  alone,  leaving  the  limb  in  it  lialf  an  hour  or  an  hour 
to  bathe  and  cleanse  it.  Finally,  we  leave  off  the  water  enlirel}',  and 
treat  the  granulating,  cicatrizing  wound  after  the  simple  rules  already 
given.  The  changes  in  wounds  under  this  treatment  are  somewhat 
diflerent  from  those  previously  descrilted.  In  ihe  first  place,  all  goes 
on  much  slower;  fioroeiimes,  especially  in  the  treatment  with  the 
cold*water  batli,  the  contused  wound  looks  as  fresh  for  ff>ur  or  five 
days  as  when  first  received.  The  same  thing  is  noticed  for  some  time 
under  the  treatment  with  bladders  of  ice.  This  is  not  so  astonishing 
as  it  at  fiist  seems,  for,  as  is  well  known,  decomposition  of  organic 
subsiancefl  goes  on  more  slowly  in  water  than  in  the  air.  Subse- 
quently the  pus  usually  remains  on  the  wound  as  a  Bocculent,  half- 
ooagulated  layer,  ami  must  be  washed  or  syringed  off  to  obtain  a  view 
of  the  subjacent  granulations,  which  are  infiltrated  with  water,  and 
often  quite  pale,  lliis  observation  is  very  important,  and  protects  tis 
from  {Ilufions  in  regard  to  the  efficacy  of  the  water-batli  in  deep  sup- 
purations ;  we  might  suppose  that  the  pus  flowed  from  the  wound 
directly  into  the  water  and  was  there  diffused,  so  that  it  would  simply 
bo  neoessafy  to  place  tbo  suppurating  part  in  water  to  have  it  always 
clean.  The  water-bath  does  not  favor  the  encape  of  pv8  ;  it  rather 
prevents  it.  Pus  on  the  granulations,  or  in  cavities,  coagulates  at 
once  CXI  contact  with  water,  and  usually  remains  on  the  wound ;  wash- 
ing or  syringing  is  necessary  for  its  removal.  Swelling  of  the  granu- 
lations entirely  prevents  the  escape  of  pus  from  deep  parts.  Hence 
we  see,  where  tltcre  is  suppuration  from  a  cavity,  that  the  water-bath 
is  of  no  use,  but  is  even  injurious,  and  tliat  an  extremity  should  at 
onoc  be  removed  from  tlic  water  as  soon  as  deep  progressive  inflam- 
mations e.\tcnd  out  from  the  wound.  By  this  we  do  not  mean  to  ex- 
clude a  half-hour^s  bath  of  the  part.  Should  there  be  no  progressive 
inflammations,  there  would  be  no  partieuhir  harm  from  leaving  the 
wound  in  the  water  for  two,  three,  or  four  weeks,  only  the  healing 
would  be  much  retarded.  Jn  the  water  the  parts  remaia  greatly 
swollen  ;  the  granulations  are  full  of  water  (artificially  redcniatous), 
pale,  and  cicatrization  and  contraction  of  the  wound  will  not  occur. 
If  you  then  remove  the  extremity  from  the  water,  the  wound  soon 
contracts;  in  a  few  days  the  granulations  look  stronger,  and  the  pus 
better ;  healing  progrosses. 

Now  I  must  say  something  about  the  continued  treatment  by  ioo. 
Suppose  you  cover  the  contused  wound  from  the  first  wiUi  a  bladder 
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of  toe?  Here,  also,  you  will  find  that  llie  crushed  porta  are  very 
slowly  detached,  aod  that  no  smell  arises  Ixom  the  wound,  unless  large 
maaaes  of  tiasue  become  gaagrenous ;  to  prevent  the  luttcr,  if  possi- 
ble, I  apply  charpic,  or  a  thin  compress  wet  with  chloriue-water,  next 
to  the  wound,  and  have  it  frequently  rene\red.  If  we  now  continue 
the  treatment  four  to  six  weeks,  all  the  necessary  changes  in  the 
wound  will  go  on  very  slowly  and  sluggishly;  the  cicatrization  and 
contraction  of  the  wound  are  also  very  alow  under  the  influence  of 
ihe  ice,  and  hcnoc  tliis  metliod  is  entirely  out  of  place  if  w^c  deüre  to 
liasten  the  process  of  healing'.  Most  surgeons  believe  that  we  may 
prevent  severe  inflamroatioos  by  appl^-ing  bladders  of  ice  to  the  re- 
cent wounds ;  hence  you  will  find  ice  applied  at  once  to  most  cases 
of  contused  wounds.  Occasionnlly  this  proves  very  grateful  to  the 
patient,  by  relieving  his  pain,  but  it  does  not  sectn  to  i:ic  a  prophy- 
lactic antiplUogistic;  for  centuries,  men  huvc  sought  such  a  prophy- 
hictie,  just  as  they  have  for  one  for  inflammations  of  internal  organs. 
By  the  application  of  ice  to  recent  wounds,  we  can  neither  prevent 
aanio-scrous  iufiltrntion,  nor  suppurative  infiammntious,  at  least,  this 
is  my  opinion.  As  already  stated,  many  believe  in  the  prophylactio 
•ctjon  of  ice,  and  are  convinced  that  by  this  means  only  they  can  save 
persons  badly  injured,  I  have  become  salisCed  tliat  the  dangerous 
omiplicatioiis  to  wounds  often  occur  in  spite  of  the  ice,  and  are  not 
unfrequeully  wanting  when  ice  is  not  used,  when  from  the  nature  of 
the  wound  they  might  be  expected.  From  what  has  been  said,  you 
might  almost  supiM>»o  that  I  consider  ice  an  inefficient  remedy  that 
m»y  be  dispensed  with,  still,  you  will  sec  it  much  employed  in  my 
clinic ;  in  my  opinion,  cold  is  one  of  tho  best  antipldogistios,  especially 
in  inflamniation  of  an  external  part  whore  it  can  act  directly.  Uencc, 
ioe  is  proper  where  there  is  inflammation,  CRpeeiatly  if  accompanied 
by  great  fluxion,  with  a  tendency  to  auppuration  of  the  wound.  If 
ioUammation  of  the  cellular  tissue,  tho  sheaths  of  tendons  or  muscles, 
or  of  a  netghbofing  joint  begin,  you  should  apply  ice  to  the  inflamed 
pert,  and  thus  avoid  the  excessive  h}*per3emia,  and  so  the  increase  of 
the  inflammation.  Vou  think  I  am  here  contradicting  myself,  wheu  I 
■ay  that  ioe  is  of  no  use  in  preventing  the  development  of  inflammn- 
tioo  about  a  wound,  but  it  is  of  use  in  lessening  the  commencing  inllum- 
matioQ  and  preventing  its  spread.  But  let  mc  cxphiin  this  by  an  ex- 
ample, and  you  will  readily  see  the  difierence.  MHicn  any  one  suffers 
fimm  hcadac-he,  he  nertainly  would  not  think  of  being  bled  for  every 
attack,  to  prevent  iaflammation  of  tho  brain ;  but,  if  the  latter  bo 
really  developing,  venesection  may  be  a  very  cfhcanious  remedy  to 
aiTcst  its  further  development  and  spread.  By  the  aid  of  ice,  wc  do 
um  %\wüys  succeed  in  arresting  the  suppuration  extending  from  the 
13 
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wound,  but  occasionally  the  oedematous  skin  grows  redder,  becomca 
painful,  and,  when  you  press  on  it,  a  thin,  serous,  or  Bomctimes  quit« 
coDStstont  pus  occasionally  flows  slowly  froin  some  of  the  angles  of  the 
wound.  Under  such  circumgtanccs,  the  retained  pus,  especially  if 
badly  smelling  aiid  ichorous,  must  be  set  free,  and  allowed  to  flow 
unobfltructt'dly ;  for  this  purpose,  deep  incisions  should  be  made  in  the 
soft  parts,  and  tlien  kept  open.  ITV«!«  tliis  should  be  done,  and  how 
it  may  I)cst  be  done  in  iudividual  cases,  you  will  have  to  learn  in  the 
clinic  For  probing  such  suppurating  cAvitics,  I  prefer  a  slightly-ourvcd 
silver  catheter,  which  I  pass  through  the  wound  to  the  cud  of  the 
oanal,  tlien  press  the  end  up  against  the  skin  and  hero  make  the  in* 
<»aioii.  For  enlarging  these  so-ealled  coiutt^r-openüiffs,  just  as  in 
other  wounds,  you  use  a  tolerably  long  probe*pointed  knife,  straight 
or  curved  {I^tCt  knife).  As  a  rule,  the  counter-opening  should  not 
exceed  an  inch  in  length ;  if  necessary,  we  nmy  make  several  of  this 
length;  in  such  eases  there  is  usually  no  use  in  dividing  the  soft  parts 
of  the  foreann  or  leg  longitudinally,  as  was  formerly  taught.  To  prevent 
these  new  openings  from  closing  again  too  soon,  which,  however,  rarely 
happens,  you  may  introduce  several  silk  threads  through  the  pus  canals, 
tie  the  euds  together,  and  leave  them  for  a  time.  lu  place  of  tliese 
setons  of  silk  or  linen  threads,  caoutchouc  lubes,  with  numerous  lateral 
openings,  hnvc  rcwntly  been  used;  they  have  received  the  name  of 
drain<t^€'tuötfj  an  expression  taken  from  agricultural  technology ; 
sometimes,  at  least,  these  tubes  facilitate  the  escape  of  pus  very  well, 
but  their  principle  is  not  new,  nor  can  we  acoompUsh  such  wonders 
with  them  as  is  claimed  by  ChcusaiffnaCf  their  inventor,  who  has 
written  a  Ixiok  in  two  thick  volumes  about  them.  In  making  these 
oounteropeniugs,  you  will  not  uufrequeutly  strike  on  dead  shreds  of 
tendon  or  fascia,  which  should  then  bo  removed. 

The  skilful  use  of  tlio  above  remedies  Is  an  art  of  experience; 
what  you  cannot  acoompUsh  witli  them  in  suppuration,  you  will  not 
accomplish  with  any  thing  else. 

One  of  our  colleagues  of  fonner  days  would  shake  his  head  doubt- 
fully, if  he  heard  that  wc  had  talked  so  long  about  the  treatment  of 
contused  wounds  and  secondary  suppurations,  without  having  men- 
tioned cataplasms^  *^  Tempora  mutantur/"  Formerly  cataplasms 
belonged  to  suppurating  wounds  as  undoubtedly  as  the  lid  to  the  box, 
and  now,  three  or  four  weeks  inny  pass  in  my  wards  mthout  cata- 
plasms being  once  employed  for  their  original  uses.  Tlie  employ- 
ment of  moist  warmth,  whether  in  the  form  of  cataplasms  or  of  thick 
cloths  dipped  in  warm  water,  is  useless  in  the  treatment  of  contused, 
wounds,  and,  in  the  treatment  of  secondary  suppunitioos,  it  is  occa- 
sionally injurious;  under  them  the  wotmds  become  permanently  re- 
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^iftxodj  the  soft  parta  swell,  and  healing  is  not  advanced.  Moreover, 
tsplasms  only  truly  act  as  moist  wsirmtli  when  ofu^n  renewed ;  theii 
rcoewal  is  tiresome,  the  poultice  easily  souni,  or  nmybe  scorched,  und 
fiaallrt  the  whole  mess  canuot  be  carefully  watched  in  a  hospital ;  a 
CtttaplAsm  covered  with  pus  may  bo  removed,  new  poultice  added, 
ind  it  may  then  bo  placed  on  another  patient  In  some  hospitals  at 
least  half  of  the  surgical  patients  wear  |>ouItices;  hundred- weights  of 
^t6  and  flaxseed,  etc.,  for  poultices,  arc  used  monüily  in  the  surgical 
wards;  they  are  almost  banished  from  my  wanls;  as  occasion  offers, 
I  shall  show  you  the  cases  where  they  may  bo  used  with  advantage, 

Hithej-to  I  have  not  mentioned  that  the  ahsolute  regt  of  an  injured 
part  is  always  necessary ;  it  may  seem  singular  that  I  should  mention 
it  Ht  all,  you  may  tlünk  lliis  should  be  considered  a  mutter  of  course. 
I  lay  particular  stress  on  it,  because  injurious  substances  arc  tjikcn 
from  the  wound  into  the  blood ;  hence  every  miiscuhir  movement,  and 
every  consequent  congestion  of  the  wound,  in  short,  eveiy  thing  that 
drives  the  blood  and  lymph  more  strongly  into  the  vicinity  of  the 
wound,  may  eventually  prove  injurious»  Of  late,  I  ran?ly  see  contused 
wounds  do  so  well  as  compound  fractures  of  the  extremities,  where 
plaster  dresE^ings  are  at  once  applied ;  hence  wo  have  a  strong  hint 
lo  compel  absolute  rest  of  an  extremity  with  a  lai^  contused  wound 
without  fracture,  by  ajiplying  a  fenestrated  plaster^pint.  ITie  coses 
wlierc  I  have  done  this  did  remarkably  well ;  oven  after  amputations 
of  the  hand  and  foot,  where  the  patient  was  very  restless,  I  have  ap- 
^K  plied  the  plftstei^spint  with  excellent  result,  and  think  that  this  mode 
^^F  of  treatment,  which  we  shall  describe  moro  fully  under  compound 
m  firactuiref^  may  be  more  extensively  used  tlian  hitherto. 
I  Nor  is  an  elevated  positionof  the  injured  part  to  be  neglected  where 

L  it  can  be  tried.  You  may  readily  prove  on  yourselves  that  gravity  haa 
^^kaomething  to  do  nltb  the  movement  of  the  blood;  if  you  let  your  arm 
^"  hang  perfectly  relaxed  for  five  minutes,  you  will  feel  a  heaviness  in  the 
band,  and  the  veins  on  the  back  of  the  liand  will  look  swollen;  ^If,  on 
the  euntniry,  you  elevato  the  hand  for  a  time,  it  will  hccnmo  whiter 
and  smalU'T.  WhUt*  debilitated  persons  are  lying  lu  bed,  in  the  morn- 
ing, ftM-  instance,  their  faces  look  fuller  than  when  they  have  borne 
the  head  erect  for  the  day.  Recently,  Volhnann  has  strongly  recom- 
m<*nded  vertical  suspension  of  the  arm  as  a  powerful  antiphlogistio 
in  inflammations  of  the  himd ;  con.sequcntly,  I  have  employed  this 
iMthod,  and  in  eases  of  cutaneous  iuflanimations  have  fouud  it  very 
cScttcious;  tt  appears  to  do  less  good  in  deep  inflammations,  as  of  the 
wrist, 

Hcnnfter,  the  water-bath,  ico-ticatment,  and  cataplasms,  will  prob- 
ably give  place  to  the  open  treatmerU  of  wounds,  firom  which  I  have 
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seea  very  good  results  in  coutuacd  as  well  as  in  incised  wounds  (p.  BD), 
I  did  not  say  this  at  the  coromcnocmeDt  of  the  section,  because  I  do 
not  oonsider  my  experience  of  this  mode  of  treatment  suffimeatly  ex- 
tensive for  me  to  give  a  final  judgment.  The  dreaded  aooeu  of  air 
to  the  surface  of  the  wound,  even  the  air  of  badly-rontilatcd  hospitals;, 
is  not,  in  my  opinion,  so  injurious  as  drcs^oga  and  sponges  of  doubt* 
ful  cleanliness;  the  idea  that  air  is  injurious  to  suppurating  wounds 
rests  chiefly  on  the  observation  that  the  entrance  of  air  to  abscess 
cavities  with  rigid  walls,  and  into  serous  sacs,  usually  induces  sup* 
puration ;  apart  from  the  fact  that,  in  many  of  these  eases,  it  is  not 
proved  that  it  is  indeed  the  entrance  of  air  which  excites  the  inflam- 
mation, wc  must  also  attribute  much  of  the  blame  to  the  fact  that  in 
the  pus-sacs  the  air  is  warmed  and  impregnated  with  watery  vapor 
firom  the  pus ;  this  enclosed  air  now  becomes  a  true  hatching-place  for 
those  minute  organisms  which  cause  decomposition»  and  which  are 
always  more  or  less  present  in  the  atmosphere.  Every  observing 
housekeeper  knows  that  meat  or  game  hanging  in  the  open  air  spoils 
for  less  rcadly  thun  when  shut  up  in  a  cupboard,  even  when  the  air 
in  the  latter  is  kept  cool  by  ice.  Free  air  does  no  harm  to  the  wound, 
imprisoned  air  is  very  dangerous.  1  have  already  mentioned  (p.  89), 
that  a  wmmd  trtrntcd  openly  ^;>om  the  start  has  no  bad  smell,  unless 
large  shreds  of  tissue  on  it  become  gangrenous;  in  accoixlanre  »ith 
this  abo,  tiies  do  not  deposit  their  eggs  in  open  wounds,  while  tbey 
are  apt  to  cjit^ep  into  dressings  to  do  so ;  I  must  say  these  observa- 
tions surprised  me  very  agreeably,  because  I  feared  that  flies  would 
render  the  open  trcBtment  of  wounds  impossible  in  summer. 

In  the  treatment  of  secondary  inflammation,  most  careful  prophy- 
laxis is  to  be  recommended ;  avoidance  of  congestion  of  the  wound, 
catching  cold,  all  mechanical  and  chemical  irritations,  and  especially 
infection.  Hereafter,  when  speaking  of  accidental  traumatic  diseases 
in  general,  we  shall  state  what  may  be  done  in  the  latter  respect  by 
ventilation  and  proper  use  of  the  rooni  in  the  hospital.  For  avoiding, 
local  infection  of  the  wound  by  dresfnngs  or  instruments,  we  would 
give  the  following  advice.  Be  exceedingly  careful  in  the  dressings, 
cleansing  the  wound,  choice  of  compresses,  charpie  and  wadding;  al- 
ways see  to  the  most  perfect  cleanliness  of  the  mattresses,  straw  beds, 
coverings,  oiled  muslin,  parchment-paper,  and  in  short  of  every  thing 
about  the  patient.  The  bleeding  of  the  wound  on  dressing  should  ho 
avoided  by  carefully  syringing  it  with  EsmarcfCs  wound-douche,  of 
which  there  should  be  two  or  three  in  ever/  ward ;  we  should  never 
apply  drj*  compresses,  cliarpie,  or  wadding,  to  the  wound,  but  should 
previously  wet  all  these  articles  in  solution  of  chloride  of  lime  or  other 
antiseptic,  and  later,  when  the  wound  begins  to  cicatrize,  with  lead- 
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w«t«r;  and  for  removing  the  pus  we  aliould  never  use  sponges,  nor 
should  vfc  use  ihein  in  operating',  but  do  it  a.11  by  syringing  or  by 
wiping  off  witli  wadding  wet  with  water  or  chlorine-water;  if  we 
cannot  aroid  the  use  of  sponges,  tliey  should  be  new  ones  and  disinfect 
them  at  once  with  brpemmnganate  of  potash  or  carboUo  acid  Or- 
ganic beings  never  develop  in  chlorine-%vater  (aqua  chlon,  with  equal 
partA  of  water),  solution  of  chloride  of  lime  (chloride  of  lime,  two 
dmchins,  water  one  pint),  nor  do  they  in  Iead<watcr,  in  solution  of 
^acetate  of  alumina,  of  permanganate  of  potash,  or  of  carbolic  acid; 
haro  found  the  latter  Bubstancea  very  useful  as  antiseptics,  without 
being  able  to  give  the  preference  to  any  one  of  jhem.  Tlio  organisms 
indudng  decomposition  are  mostly  destroyed  by  these  remedies ;  hence 
I  employ  these  washes  a  great  deal,  but  aeknowledgo  that  Iho  same 
may  be  obtained  from  alcoholic  washes  and  some  others.  You 
pay  special  attention  to  the  instruments  with  which  you  touch 
the  wound,  such  as  probes,  forceps,  knives,  scissors ;  every  thing  should 
be  wiped  before  being  used,  or,  if  it  be  at  all  suspicious,  it  should  be 
qujrkly  rubbed  with  cleaning  powder.  In  order  to  carefully  observe 
ail  these  precautions,  you  must  be  perfectly  satisfied  of  their  neoe»> 
■ity. 

Ifi  however,  secondary  inflammations  attack  the  wound,  they  should 
treated  as  already  advised ;  retained  pus  should  be  removed,  foreign  . 
»-8  extracted,  eta,  then  the  wound  treated  with  ice,  perhaps,-tiU 
all  is  brought  in  order  again,  and  the  patient  free  ^m  fever. 

In  such  cases  shall  we  prescribe  any  thing  for  our  patients  besides 
oooUog  drinks  and  medicines,  regulating  their  diet,  etc,  ?  The  febris 
rcmittens  not  imfrequently  accompanying  such  suppurations  renders  the 
patient  dull,  peevish,  and  often  sleepleaa.  Two  remedies  are  proper 
her»— quinino  and  opium  ;  quinine  as  a  tonic  and  fcbrifiige,  opium  aa 
a  nsrcotsc,  especially  in  the  evening,  to  secure  a  night's  rest.  With 
«nth  patients  I  usually  pursue  the  following  method :  As  long  as  tliey 
»le  little  if  at  all  feverish,  I  give  nothing ;  if  they  grow  feverish  toward 
Ig,  in  the  afternoon   I  give  two  doses  of  quinine  (ßvo  grains 

i)  in  solution  or  powder,  and  in  the  evening  before  bedtime  from 
tluT  eighth  to  half  a  grain  of  muriate  of  morphia,  or  a  groin  of  opium. 
Aa  «000  as  the  fever  ceases,  I  stop  these  medicines;  you  must  espc- 
oSaOy  avoid  liberality  with  opium,  when  it  is  not  required,  for  it  is  con- 
ttipathtff. 

Now  a  few  words  about  lacerated  wounds.  In  general,  these  are 
leas  dangerous  than  contused  wounds,  because  they  are  more  exposed, 
and  we  have  no  need  to  fear  that  the  injury  is  deeper  than  wc  can 
MO ;  we  perceive  how  the  akin,  muiclcs,  nerves,  and  vessel«  are  torn ; 
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beoling  by  first  intention  mnv  be  tried  for  and  succeeds  occasionally, 
altUougb  suppurntion  ^ncrally  occurs.  But  stay,  ruptures  are  not 
ain-aya  exposed ;  there  are  a.]so  Sfibcutaneovt  nqatures  of  miasclcs,  ten- 
dons, or  even  of  bones,  without  there  having  been  any  contusion,  A 
person  wishes  to  leap  a  ditch,  and  makes  a  start,  but  fails  in  his  at- 
tempt ;  be  fulls,  and  feels  a  scwre  pain  in  one  lej?,  and  limps  on  it.  On 
examination,  just  above  the  beel  (the  tuberusiUs  catcauei),  wo  6ud  & 
depression  in  which  the  thumb  may  be  laid;  the  motions  of  the  foot 
are  imperfect,  esiwcially  extension.  "NVhathas  happened  ?  The  tendo 
AchiUis  ha«  been  torn  from  tlie  calcaneus  by  the  great  muscular  ac- 
tion. ITie  same  iliivg  occurs  with  the  tenilou  of  the  qutidriccps 
femoris,  which  is  attached  to  the  patella,  with  the  patella  itself,  which 
may  be  torn  in  two,  with  tlie  li^amcntum  patellie,  with  tlie  triceps 
braohii,  wliich  may  be  torn  from  tJie  olecranon,  and  generally  carries  a 
piece  of  the  latter  along  witli  it.  Here  you  have  a  few  examples  o( 
such  subcutaneous  ruptures  of  tendons ;  I  have  seen  subcutaneous 
nipturo  of  tiic  rectus  abdominis,  of  the  vastus  extcmus  cruris,  and 
other  muscles.  These  simple  subcutaneous  ruptures  of  muscles  are 
not  serious  injuries ;  they  are  readily  recog-nizod  by  the  disturbance  ol 
function,  by  the  depression,  which  may  be  seen  and  still  bettor  felt, 
which  at  once  occurs  but  subsequently  is  masked  by  the  effused  blood. 
Tlie  treatment  is  simple:  rest  of  the  part,  placing  it  so  that  ihc  ruj^ 
turcd  ends  may  tic  brought  iu  contact  by  reliixatiou  of  the  muscle, 
cold  compresses,  lead-water  lotions  for  several  days ;  after  eight  or  ten 
days  the  patient  csn  generally  rise  without  pain ;  at  first  there  is  a 
cüuuoctivc^l issue  intermediate  substance,  which  soon  coadenscfl  so 
much,  by  shortening  and  atrophy,  (hat  a  firm  tendinous  cicatrix  fonns; 
the  course  is  juet  the  same  as  in  subcutaneous  division  of  tendons,  ol 
which  we  shall  speak  in  the  chapter  on  deformities. 

Functional  disturbances  of  any  considerable  amount  rarely  re- 
main ;  occasionally  there  is  some  weakucsa  of  the  cxtreniJly  and  loss 
of  delicate  movement«,  especially  in  the  hancL 

For  sudi  subcutaneous  rupture  of  muscles  and  tendons  to  be 
cawed  by  oootusion,  the  crushing  force  would  have  to  be  very  great ; 
such  a  contusion  would  probably  run  a  bad  course ;  extensive  suppu- 
rations and  necroses  of  tendons  might  be  expected.  Here,  again, you 
see  bow  varied  may  bo  the  course  of  injuries  apparently  the  same, 
accorrling  to  the  mode  of  their  origin.  In  injuries  by  machinery 
there  is  often  such  a  wonderful  combLnation  of  crushing,  twisting,  and 
lacerating,  that  crcn  with  great  experience  it  is  very  difficult  to  give 
any  accurate  prognosis  of  their  course.  Tl»e  favorable  course  of  cases, 
where  small  or  even  Large  portions  of  a  limb  (as  the  band)  are  torn 
off,  is  especially  wortliy  of  mention.     I  have  seen  two  cosca  where 
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from  the  roof  of  the  house  against  which  the  scaffold  rested,  there 
hitng  a  loop ;  tlio  falh'ng  man  grasped  this,  but  only  succeeded  in  gct^ 
tiug  the  middle  finger  of  the  right  hand  through  the  loop;  ho  hung  a 
moment  and  thcu  fell  to  the  ground.  Fortunately,  the  height  was  not 
great,  and  he  was  not  injured,  but  the  middle  finger  of  the  right  hand 
was  gone;  it  was  torn  out  at  the  joint  between  the  first  phalanx  and 
the  metacarpal  bone,  and  it  still  hung  in  the  loop.  Tlio  two  tendons 
of  the  flexors  and  thai  of  the  extensor  remained  att;iched  to  the  fin- 
ger' Üiey  had  been  torn  off  just  at  the  insertion  of  the  muscles;  the 
man  dried  his  finger  with  the  tendons,  and  subsequently  carried  it  in 
his  purse  as  a  memento  of  the  drcumsttuiee.  I  saw  a  similar  case  in 
tlio  ulinio  at  Zurich  (Fig.  38).  Cure  resulted  without  much  inflamma- 
tion of  the  forearm,  and  actually  no  treatment  was  required.  In 
Zurich  I  saw  two  cases  where  the  hand  was  torn  out ;  in  one  case 
there  was  enough  skin  remaining  to  leave  the  healing  to  itself,  In  the 
other  case  an  amputation  of  the  forearm  was  necessary.  Both  cases 
terminated  favunbly.  In  war  it  is  not  ver}*  rare  fur  anns  and  legs  to 
be  torn  from  their  sockcta  by  large  cannon-balls.  I  have  also  seen  a 
case  where  a  boy  fourteen  years  old  had  the  right  arm  with  the  scapula 
and  clavicle  so  torn  from  the  thorax,  by  a  wheel  of  machinery,  that  it 
was  only  attached  at  the  shoulder  by  a  strip  of  skin  two  inches  wide 
(Fig.  30).  The  axillary  artery  did  not  bleed  a  drop;  both  ends  wero 
closed  by  torsion  (Fig.  3T).  The  unfortunate  fellow  died  soon  after 
tbo  uijury.     Tearing  out  of  entire  extremities  is  usually  quickly  fatal. 
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LECTURE   XIV, 


C«D8«8,  DUTeraot  VkriotieE  of  FnMsttiTos.— Sjrmptcmis  DlignoeU.— Couree  sod  Extertul 
Sjrmptoms.— Aoatomy  of  Iloallng,  VorniAtton  of  CftUa8.-^oaroa  of  the  loflunm»- 
tory  Omcouii  New  Fonuition.— Ilirtologjr. 

Gevtlbmew:  Hitherto  wc  liavc  been  cxolusirely  occupied  with 
xDJiirics  of  the  soft  parts ;  it  is  time  to  ooosider  the  bones.  You  will 
6d(1  that  the  processes  that  Nature  excites  for  the  restoration  of  the 
parts  are  esseulially  the  same  that  j'ou already  know;  but  the  circum- 
•Unos  are  more  complicated,  and  can  only  be  fully  understood  when 
joq  are  perfectly  acquainted  with  the  mode  of  healing  in  the  soft 
parts.  Every  person  knows  that  bones  may  be  brokco,  and  again  be 
fiimly  united;  this  can  only  be  done  by  bony  tissue,  as  you  will  at 
once  see;  hent»  it  follows  that  new  bony  substance  must  lie  formed; 
the  cicatrix  in  bone  is  usually  bone ;  a  very  important  fact,  for,  if  this 
were  not  the  case,  if  the  broken  ends  only  grew  together  by  conneo- 
tire  tissue,  as  divided  muscles  do,  the  long  bones  particularly  would 
not  be  united  firmly  enough  to  support  the  body,  and  after  the  sim- 
plest fracttu-es  many  men  would  be  cripples  for  life.  Still,  before  fol- 
lowing the  process  of  the  healing  of  bones  to  its  more  minute  details, 
a  study  that  has  always  been  pursued  with  great  zeal  by  surgeons, 
I  must  tcU  you  something  about  the  origin  and  symptoms  of  simple 
fe&ctures;  I  say  ** simple  or  subcutaneous  fractures'^  in  contnidifitino- 
tion  to  those  accompanied  by  wounds  of  the  soft  parts. 

Man  may  even  oome  into  the  world  with  broken  bones:  the  bones 
of  the  fcetus  may  be  broken,  while  in  the  uterus,  by  abnormal  oon- 
trartions  of  that  organ,  or  by  blows  or  kicks  on  the  pregnant  abdomen, 
and  such  intra-uterine  fractures  generally  heal  with  considerable  dislo- 
ntioa ;  as  we  shall  see  in  other  instances,  the  vis  mediealrix  natura 
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is  a  better  pliyaicion  than  surgeon.  Of  course,  fractures  of  the  bones 
may  occur  at  any  age,  but  they  are  most  frequent  between  the  ages 
of  twenty-five  and  sixty  years,  fctr  the  following  rnnsons:  The  bonea 
of  ohililrcu  are  still  pliable,  and  hence  do  not  break  so  easily ;  if  a 
*hild  fiills,  it  docs  not  &U1  heavily.  Old  people  have,  as  is  commonly 
remarked,  brittle,  friable  bones ;  or,  anatomically  expressed,  in  old  ago 
the  medullary  cavity  grows  larger,  the  cortical  substance  ihlimer;  but 
old  persons  arc  less  in  dan;rrr  of  fractures  nf  the  bones,  because  their 
lack  of  strength  prevents  tlieir  doing  hard  and  dangerous  work.  It  is 
during  the  age  when  men  are  most  exposed  to  hard  work  that  injuries 
generally  and  fractures  especially  arc  most  liable  to  occur.  The  less 
frequency  of  fractures  among  women  is  due  to  the  variety  of  their 
occupation.  It  is  aLso  due  entirely  to  external  circumstances  that  the 
long  bones  of  the  extremities,  especially  of  the  right  side,  break  more 
frequently  than  those  of  the  tnmk.  It  is  evident  that  diseased  bones, 
which  are  already  weak,  break  more  easily  than  healthy  ones ;  henoc 
certain  diseases  of  the  bones  greatly  predispose  to  fractures,  especially 
the  scK^alled  English  disease,  '*  rickcin,"  which  is  due  to  deficient  de- 
posit of  lime-suits  in  tlic  bone«,  and  only  occurs  in  chtldrcn;  also 
softening  of  the  bones  or  ''osteomalacia,'*  which  depends  on  ab- 
normal dilatation  of  tho  medullary  carity,  and  thinning  of  the  cor- 
ticid  substance^  and  which  is,  to  n  great  extent,  accompanied  by 
a  *'  frngilitas  ostium,"  and  even  by  total  softness  and  flexibility  of  tho 
bones. 

As  special  causes  of  fractures,  wo  have  the  two  following :  1.  The 
action  of  external  forces,  the  most  frequent  cause ;  this  action  may 
vary  in  the  following  ways:  the  force — for  inst^inoe,  a  blow  or  kick — 
meets  the  bones  ilirecüy,  so  that  it  is  crushed  or  broken ;  or  the  bone, 
especially  a  long  1x>ne,  is  bont  more  than  its  elasticity  permits,  and 
breaks  like  a  »tick  that  is  bent  too  much ;  here  the  force  acts  in«?^ 
rtctly  on  the  point  of  fracture.  In  tlie  mechanism  of  the  latter  variety, 
iustead  of  the  single  hollow  bone,  you  may  consider  a  whole  extremity 
or  the  entire  spinal  column  as  a  stick,  flexible  to  a  certain  extent,  and 
on  this  supposition  found  your  idea  of  the  indirect  action  of  the  force. 
Lot  us  have  a  couple  of  examples  to  explnin  this :  If  a  heavy  body  falls 
on  a  forearm  at  rest,  the  bones  are  broken  by  direct  force ;  if  a  person 
ialls  on  the  slioulder,  and  the  claviulc  is  broken  obliquely  through  tho 
middle,  this  is  the  result  of  Indirect  force.  In  both  cases  there  ts  usu- 
ally contusion  of  the  soft  parts ;  but  in  tho  latter  case  it  is  more  or 
less  removed  from  the  point  of  fracture  ;  in  the  former  at  that  point, 
which  evidently  is  to  bo  regarded  as  less  fiivorable. 

2.  ^fuscular  action  may,  though  rarely,  be  the  cause  of  fracture; 
As  I  already  indicated,  when  speaking  of  the  subcutaneous  rupture  of 
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muscles,  Iho  patella,  the  olecranon,  and  part  of  the  calcaneus  alao,  may 
be  torn  off  by  muscular  action,  tliat  is,  obliquely  fructurciL    _ 

The  way  in  ■which  the  bom^s  brwik  under  these  varied  applications 
of  force  X'arics,  but  some  types  haro  been  formed  that  you  should 
know.  Ftr^t,  wo  dtätin^ish  corapleto  and  incomplete  fractures. 
Tfuromplet^  /i^cCurcs  arc  again  subdivided  into  ßasurea,  L  e.,  clefts, 
cracks ;  they  aro  most  frequent  in  tlic  flat  bones,  but  occur  also  in  the 
loD^  boDCS,  Cüpccially  as  lon^tudinal  fissures  accompanying  other 
firactures ;  tlic  cleft  may  gape  or  appear  simply  as  a  crack  in  glass. 
In/ractiort,  or  liending,  is  a  partial  fracture,  which,  as  a  rule,  only 
occurs  in  very  clastic,  »oft  bones,  and  especially  in  rachitic  children; 
you  may  best  imitate  this  fracture  by  bending  a  quill  till  its  ooncare 
side  breaks  in.  In  children,  such  infractions  of  the  clavicle  are  oot 
rare.  \Vlmt  wo  rawin  by  spUnterinff  is  evident ;  the  most  frequent 
causes  are  machine<utters,  sabre-strokes,  etc.  Lastly,  the  bone  may 
be  perforated  without  entire  solution  of  continuity,  as  by  a  punctured 
wound  through  the  scapula,  or  a  clean  shot  through  the  head  of  the 

'  humerus.     The  latter  variety  of  injury  is  called  b.  pcT^orat^ä  frarture. 

Com/>lete  fraclures  arc  subdiviilcd  into  transoerMy  oblique^  lomji- 

tudinalj  deiitaUj  simple,  or  muUlpk  fractures  of  the  same  bone,  eotrtr 

mUnutcd;  all  of  these  expressions  explain  themseU'cs.     Ijistly,  we 

.moat  mention  that  persons  as  old  as  twenty  ycara  may  also  have  a 
•olation  of  continuity  in  the  epiphysis  cartilages,  although  this  is  rare, 
and  the  long  bones  break  more  readily  at  some  other  pcant. 

Frequently  it  is  easy  to  recognize  that  a  bone  is  broken,  and  a 
non-professional  person  may  make  the  diagnosia  with  certainty ;  in 
Other  cases  the  diagnosis  may  be  very  difficult,  nod  occasionally  can 
only  be  a  probable  one. 

Let  us  take  up  the  symptoms  one  after  another.  First,  aocustom 
yourself  to  examine  every  injured  part  accnratoly,  and  compare  it 
with  healthy  parts ;  this  is  particularly  important  iu  the  extremittes. 
Vou  may  not  unfrequently  know  what  the  injury  is  by  simple  oU 
serration  of  the  injured  extremity.  You  ask  the  patient  how  it  hap- 
pened, having  him  undressed  meantime,  or,  if  this  bo  painful,  have  hia 
clothe«  cut  off,  that  you  may  accurately  ciaminc  the  injured  part  The 
manner  and  8e\'erity  of  tlio  injurj-,  the  weight  of  any  body  that  has 
fallen  on  the  part,  may  indicate  about  what  you  have  to  expect.  If 
you  find  the  extremity  croiikcd,  the  thi;irh  bent  outward,  ftv  instance, 
and  »wollen,  if  suggilhitions  appear  umier  the  skin,  if  the  patient  cui»- 
aot  move  the  extremity  without  g^cat  pain,  you  may  with  certainty 
decide  on  a  fracture ;  here  you  need  no  further  examination  to  decide 
oa  the  simple  &ct  of  a  fracture,  it  is  not  ncoeesary  to  put  the  patient 
to  Roy  pain  on  this  Bcoount ;  you  bare  only  to  examine  with  the 
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hands  to  find  how  and  where  the  Cracturo  runs ;  this  U  less  necessary, 
on  account  of  determining  the  treatment,  than  to  bo  able  to  decide 
whctlier  and  how  recovery  will  result,  lu  this  case  you  have  made 
tlic  dingnosis  at  a  glance,  and  in  siu'gical  practice  it  will  often  be  easy 
for  yon  to  recognize  very  quickly  the  true  stjito  of  afiaira,  when  you 
are  accustomed  to  use  your  eyes  thoughtfully,  and  when  you  have  ao- 
quired  a  certain  habit  in  judging  of  normal  forms  of  the  body.  Nctop- 
theless,  you  should  know  perfectly  how  you  arrived  at  this  sudden 
diagnosis.  The  first  point  was  the  mode  of  the  injure*,  then  the  de- 
formity ;  the  latter  is  caused  by  two  or  more  pieces  of  bone  (frag- 
merits)  having  been  displaced.  This  dislocation  of  the  fragmoats  is 
due  partly  to  the  injury  itself  (they  are  driven  in  the  direction  that 
they  maintain,  irom  the  bending  of  the  boue),  partly  to  the  muscular 
action  which  no  longer  affeota  the  entire  bone,  but  only  a  p>art ;  the 
muscles  arc  excited  to  contraction,  partly  by  the  pain  from  the  injury, 
partly  by  the  pointed  ends  of  the  bone ;  for  instance,  the  upper  por- 
tion of  a  fractured  thigh-bone  is  elevated  by  the  0exors,  the  lower  por- 
tion is  drawn  up  near  or  behind  the  upper  fragment  by  other  muscles, 
and  thus  the  thigh  is  shortened  and  deformed.  The  stceliinff  ia  caused 
by  the  cfTusiuu  uf  blood  (wc  speak  here  of  a  fracture  that  has  just  oo 
currcd) ;  the  blood  comes  chiefly  from  the  medullary  cavity  of  the 
booe,  and  also  from  the  vessels  of  the  surrounding  soft  parts  which 
bare  been  crushed  or  torn  by  the  ends  of  tlie  bone ;  it  looks  bluish 
through  the  skin,  if  it  works  up  to  the  skin,  as  it  gradually  does.  The 
patient  can  only  move  the  extremity  with  great  pain  ;  the  cause  of 
this  disturbance  of  ßinction  is  evident,  we  need  waste  no  words  on 
it.  If  we  examine  each  of  the  above  symptoms  separateJy,  none  of 
them,  either  the  mode  of  injury,  the  deformity,  swelling,  etlusion  of 
blood,  or  functional  disturbance,  will  alone  be  evidence  of  a  fracture, 
but  the  combination  is  very  decisive ;  and  you  will  oft^^n  have  to 
make  such  a  diagnosis  in  practice.  But  all  these  symptoms  may  be 
absent  when  there  is  fracture.  If  there  has  been  an  injur}',  and  none 
of  the  above  symptoms  are  well  developed,  or  only  one  or  other  of  them 
distinctly  exists,  manual  examination  must  aid  us.  ^Yhat  will  you 
feel  with  your  hands?  You  should  leam  this  thoroughly  at  once.  I 
80  often  see  practitioners  feel  about  the  injured  part  for  a  long  lime 
-with  both  hands,  causing  the  patients  unspeakable  pain,  and  after  all 
finding  out  nothing  by  their  examination.  By  the  touch  you  may 
perceive  three  things  in  fractures:  1.  ^linorma/ moWiVy,  the  only 
pathognomonic  sign  of  fracture ;  2.  You  may  often  detect  the  course 
of  the  fracture,  and  often  whether  there  are  more  than  two  fragments ; 
3.  By  moving  the  fragments  you  will  often  experience  a  rubbing  and 
cracking  of  the  fragments  against  each  other,  the  soKjallcd  "  crcpi/a- 
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Hon  "  — striclly  to  crepitate  raeans  to  crackle ;  tliis  is  a  sound,  and  still 
we  say,  we  feel  crepitation ;  it  is  no  use  to  ohjcct  to  this  ;  this  is  an 
abiue  of  the  word,  n-hich  has  £o  gone  luto  practice,  however,  that  it 
csonot  be  rooted  out,  and  every  one  knows  what  it  means.  An  c<lu- 
CAtcd  touch  usually  fccla  at  onco  all  tli^t  can  be  detected  by  the 
touch;  henco  it  is  unnecessary  to  make  the  patient  suffer  long  under 
this  examiimtion.  Crepitation  maybe  ubsout  or  very  indistinct;  of 
(Tourse,  it  only  exifits  when  the  fi-agmcnis  can  be  moved,  and  when 
tbcy  are  quite  near  each  other;  if  they  be  considerably  displaced 
latcrully  or  be  drawn  far  apart  by  muscular  contraction,  or  if  there  be 
blood  between  the  fragments,  no  crepitation  can  be  felt,  and  it  is 
oft«n  difficult  to  detect  when  the  bones  lie  deep.  Hence,  if  we 
detect  no  crepitation,  this,  in  opposition  to  all  tlio  otlier  eymptom», 
docs  not  prove  that  there  is  no  fracture.  Still,  ercn  where  there  is  crcp- 
itaiJon,  you  may  mistake  its  origin ;  you  moy  have  a  feeling  of  fric- 
tion under  other  circumstances ;  for  instance,  the  compression  of  blood 
coa^fula  or  6brinous  exudations  may  give  a  feeling  of  crepitation ; 
this  soft  crepitation,  wlitcli  is  analoguus  to  pleuritic  friction,  you 
should  not  and  will  not  mistake  for  bony  crepitus  after  some  experi- 
ence in  cxamiDution  ;  when  opportunity  offers,  1  fihall  hereafter  call 
your  attention  to  other  soft  friction-sounds  which  occur  especially  in 
the  shoulder-joint  in  chihlren  and  old  persons.  For  experienced  sur- 
geons, in  certain  fractures  severe  pain  at  a  fixed  point  is  enough  for  a 
correct  diagnosis,  especially  as  in  contusions  the  pain  on  grasping  the 
bone  is  mostly  diffuse,  and  rarely  so  severe  as  in  fracture.  If  we  are 
examining  an  extremity,  it  is  best  to  seize  it  with  both  hands  at  the 
suspected  point,  and  attempt  motion  here;  this  manipulation  should 
be  ünn,  but  not  rough,  of  course.  I  must  add  Bometbiag  alwut  the 
dislocation  of  the  frugmcnls;  this  may  vary,  but  the  displacement« 
may  be  divided  in  various  classes,  which  from  time  immemorial  have 
lud  certain  technical  designations,  which  are  still  used,  and  which 
consequently  must  be  explained.  Simple  lateral  displacement  ia 
called  disiocalio  ad  latia  /  if  the  fragments  funii  an  angle  like  a  half- 
broken  stick,  it  is  called  düiocatio  ad  axin.  If  a  fragment  be  rotated 
more  or  less  on  its  axis,  we  call  it  diaiocaita  ad pertp/teriam  y  if  the 
broken  ends  be  uhoved  past  each  other  rcrticAlly,  it  is  a  dialocath  ad 
lonffitudinetn.  Tlic  expressions  arc  short  and  distinctive,  and  easily 
moembered,  especially  if  you  represent  to  yourselves  the  displace- 
meots  by  diagrams. 

We  now  pass  to  a  description  of  the  course  of  healing  of  a  frao- 
tun-,  You  will  rarely  have  the  opportunity,of  seeing  what  happens 
when  no  bandage  is  applied,  as  tlie  patient  generally  sends  early  for 
B  surgeon.    But  occasionally  the  laity  undervalue  the  importance  of 
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tlio  injury ;  several  days  pass  before  the  pain  aiid  duration  of  tlic 
affection  at  Inst  cause  the  patient  to  apply  to  a  surgeon.  Li  such 
cues,  besides  the  symptoms  of  fracture  already  ^ven,  you  find  j^rcat 
oedema,  and  in  somu  few  cuses  inflammatory  reduotus  of  the  skin  about 
the  potut  of  fracture ;  undec  such  circumatauces  the  examination  may 
be  very  diiBcult;  occasionally  the  swelling  is  so  considerable  that  an 
exact  diaguusis  as  to  the  course  a»d  vaiiety  of  the  fracture  Is  out  of 
the  queation.  Hence  the  earlier  we  see  a  fracture  the  better.  The 
Bub5e<iuent  external  <^iann;e3  at  the  point  of  fracture  may  best  bo 
Bttidied  on  bones  that  lie  suijerfieially,  and  which  cannot  be  sur^ 
rounded  with  a  bandage,  as  on  fracture  of  the  clavicle.  After  seven 
to  nine  da^'s,  the  inflammatory  ccdoinatoiis  swelling  of  the  fikin  has 
subsided,  the  extiavasated  blood  has  run  tltrougli  its  discolurationa 
and  goes  on  to  rejibsorption,  and  a  firm,  immovable,  hard  tumor  lies 
around  the  point  of  fracture;  this  is  larger  or  smaller  according  to  tlie 
dislocation  of  the  fragments;  it  is,  as  it  were,  poured  around  the  firng^ 
ment«,  and  in  the  course  of  eight  days  becomes  as  hard  as  cartilage; 
this  is  called  ctiUn«.  Pressure  on  it  (the  fragments  can  with  difficulty 
be  felt  through  it)  is  painful,  though  less  so  than  previously;  subse- 
quently the  callus  becumos  absolutely  firm,  tho  broken  ends  are  no 
longer  movable,  the  fracture  may  be  regarded  as  healed ;  for  the  clav- 
icle this  require«  three  weeks,  in  Nmiilter  bonpA  a  shorter,  and  in  lai^gcr 
ooea  u  much  longer  time,  Butthis  does  notend  the  external  changes; 
tho  callus  does  not  remain  as  thick  as  it  was ;  for  months  or  years 
it  grows  thinner,  and,  if  there  was  no  dislocation  of  the  fragments, 
after  a  time  no  trace  of  the  Cractui-e  wiU  remain;  if  there  was  n  dis- 
location that  could  not  be  reduced  by  tmntmcnt^  the  ends  of  the  bone 
imtte  obliquely  and  after  absorption  of  the  callus  the  bone  remains 
jjooked, 

^1*0  Wad  out  tlic  changes  that  take  place  in  the  deeper  jmrts,  how 
tho  fractured  ends  unite,  we  try  experiments  on  animals.  We  make 
artificial  fractures  on  dogs  or  rabbits,  apply  a  dressing,  kill  the  ani- 
mals at  various  stages,  nnd  then  examine  the  fracture ;  wc  mny  thus 
obtain  a  perfect  representation  of  the  process.  These  exjwriments 
have  been  made  inauracrnble  times.  The  results  have  always  been 
essentially  the  same ;  but,  if  we  speak  of  robbits  alone,  there  are 
certain  variuliuua  which,  as  pnived  by  numerous  experiments,  depend 
on  the  amount  of  dislocation  and  of  extravasation  of  blood.  Hence, 
before  showing  you  a  series  of  such  pn^parations,  I  must  give  you  the 
result  of  these  investigations,  and  exemplify  them  by  a  few  diagrams ; 
then  you  will  hereafter  readily  understand  the  slight  modifications. 

"Wc  shall  first  confine  ourselves  to  wlmt  wc  can  sec  with  the  naked 
oyo  ood  a  lens.     If  you  examine  a  rnbbit^s  leg  throe  or  four  days  afler 
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the  fracture,  and,  while  it*is  firmly  held  ia  a  vice,  saw  tlie  bone  lon^- 
tiuliiuiUjr,  you  fiud  the  following :  tho  soft  porta  about  the  fracture  are 
BvroUen  nnd  elastic;  the  muscles  and  subcutaneous  cellular  tissue  look 

fctty ;  tho  ewoUen  soft  parts  form  a  spindle-shaped,  not  very  thick 
tumor  about  the  scat  of  fracture.  About  the  broken  ends  we  find 
DC  dsj-k  extravnsufeil  blood,  »iid  the  mudullary  cavity  at  the  same 

oint  is  somewhat  Inliltniied  with  blood.  Tbc  amount  of  this  escnpeil 
blood  rarics,  bein|!^  sometimes  very  8lig;ht,  a^in  conside-rable.  At  the 
poiut  df  fracture  the  periosteum  may  be  readily  recognized,  and  is  in- 
timately connected  with  the  other  swollen  soft  parts  (which  are  the 
«yit  of  plsstic  iüfiltnitiüii).  Occasionally  it  is  gomcwhat  detache<l 
from  the  bone  at  the  point  of  fracture.  The  whole  thing  looks  about 
fts  follows  (t'ig.  40} : 

Fu.41. 


Pia.  40. 


f-'-t 


Itfncltq'llntI  A«>cttoa  of  ft  rn'*tnr«  of  a 
nbMt'a  bonv,  tout  tlnji  old:  d,  cx- 
tnvaMUod  ttlood ;  /',  ewollfa  rotl  puU 
tn^Ti*'  calliu ;  e,  {»dMtcuia. 


Dlazrnm  of  »  loiii^tnditiAl  M>ct1o>n  of  a 
flneco^aj-ciltl  mctunidf  a  loosbOM; 
1.  lBt<!ntftl  c«lliiit:6,  laoflr,  tf,  oBt4t 
brtf  of  otitaeiilDn  of  the  rxtenitl 
«iIub;  4,  new  pcrioiUan.  Tba  dl- 
noDclOf»  of  Uie  e»üa%.  1o  proportliM 
to  thft  urtlr«  Iflclc  or  dl*löcatloa  of 
itie  fnonmu.  «re  rvprcMsud  u  br 
tooiirmt.bttt  ihl«  bclllutw  tb«  pr«. 
UiolnarT  indfinuuidlnc  of  Ibfi  au«. 


If  we  DOW  examine  a  fracture  in  a  rabbit  after  ten  or  twelve  days, 
'  find  that  the  cxtravoastion  has  either  entirely  disappeared,  or  that 
Jy  a  slight  amount  remains.  I  will  not  raise  the  question  as  to 
whether  it  has  been  entirely  rcalworbed,  or  has  partly  organized  to 
calluA.  The  spindle-shaped  swelling  of  the  soft  parts  has  mostly  the 
«ppeantoce  and  coosisteoco  of  cartilage,  and  has  also  the  same  micro* 
•oopic&l  characteristics;  in  the  medullary  cavity  also  we  find  young 
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cartOago  fonnationa  in  the  vicinity  of  the  fracture  Tlie  broken  bone 
sticks  in  this  cartilage  as  if  the  two  fingmouts  had  boon  dipped  in 
sealing-wax  and  stuck  together ;  the  periosteum  is  still  tolorably  di»- 
linct  in  the  cartilaginous  mass,  but  it  is  swollen,  and  its  contours  are 
indistinct.  Although  there  are  traces  of  ossification  even  now,  they 
do  not  become  very  decided  or  evident  to  the  naked  eye  for  some  days 
(perlmj^  the  foui-tccnth  to  the  twentieth  day  after  tlie  fracture). 
Then  we  see  the  following  (Fig.  41) : 

In  the  vicinity  of  the  fracture  there  is  young  soft  bone :  1.  In  tlic 
medullary  cavity  («).  2.  Immediately  on  the  cortical  layer  (fr),  and 
some  distance  up  and  down  beneath  the  pcriofiteum,  which  has  disap- 
peared Lu  the  whole  spindle^hapod  callus  tumor.  3.  In  the  periphery 
of  the  callus,  which  is  still  mostly  cartilaginous  (c).  Tho  periosteiun 
which  previously  lay  within  the  callus  has  now  disappeared ;  in  its 
place  a  tbickcned  layer  of  tissue  has  formed  on  the  outside  of  tho 
callus,  which  represent«  the  periosteum  (rf).  The  young  bone-sub- 
stance is  soft,  white,  and  in  it  we  may  see  a  kind  of  structure;  for 
small  parallel  pieces  of  bone,  corresponding  to  Ihe  traus^-erse  axis  of 
the  bone,  may  be  distinctly  seen,  especially  on  examination  with  a 
lens.  The  cartilaginous  callus  formed  from  the  surrounding  soft  parts, 
into  whidi  the  periosteum  also  has  been  partly  truusformed,  now 
forms  an  enclosed  whole,  and  ossifies  entirely,  partly  from  without  (c), 
partly  from  witliiu  (&),  till  finully  ilic  ends  of  tbe  bone  stick  in  bony, 
aa  they  previously  did  in  the  cartilaginous  oalldfl.  This  bony  callus, 
which  consists  entirely  of  spongy  bone-subetance,  is  called  by  I>u- 
puytren  *^ provisional  caUus.**  Aa  it  is  completed,  the  bone  is 
usually  finn  enough  to  be  again  capable  of  function ;  but  the  callus 
docs  not  remain  in  its  present  condition  any  more  than  a  recent  cicar 
trix  of  tlie  soft  parts  does.  A  series  of  changes  occurs  in  it  in  ihc 
course  of  months  or  years,  for  up  to  this  point  you  may  still  compare 
tho  union  to  that  by  sealing-wax,  which  is  not  a  true  organic  union. 
So  far  the  firm  cortical  substance  is  only  united  by  loose  young  bone- 
auhetance ;  the  medullary  cavity  is  plugged  with  bone ;  the  healing 
is  not  yet  solid ;  Xature  docs  far  more.  "We  shall  now  study  the 
subsequent  changes ;  they  are  confined  to  the  spongy  substunoe 
of  the  callus.  At  a  certain  time  this  ceases  to  increase,  and  theo 
duu^^  by  reabsorption  of  the  bony  substance  that  has  formed  in 
the  medullary  ca^Hty  (Fig.  43),  and  by  tlio  disappearance  of  a  great 
part  of  the  external  callus.  Meantime,  formation  of  new  bone  has 
commenced  between  the  fractured  cortical  layers,  bo  that  this  has 
become  solid  by  the  time  the  external  and  internal  callus  disap 
pears.  This  coimecting  bony  substincc  between  the  fragnients  grad- 
ually increases  in  density,  to  such  an  extent  that  it  becomes  as  hard  as 


TTNION  OF  rRACTTTREaL 


175 


Fio.«. 


fijiir  weelui.  Prtijjrivoiyc  rvab 
ftorptlan  of  the  cmm:  Kettor»- 
lloo  of  Lb«  lUBilulUrv  cavltf« 
oataml  six« ;  After  C/ura. 


llie  bone  In  the  normal  corttca]  subetanoe.  In  case  there  has  been 
little  or  no  displacement  of  the  fraj^cnts,  the  bone  is  thus  so  fuUr 
restored  that  wo  can  no  longer  (Ictennine 
the  point  of  fracture,  either  on  the  living- 
person  or  the  anatomical  preparation. 

The  above  changes  occur  in  a  long 
bone  of  a  rabbit,  where  there  has  been 
little  disjJacement,  in  about  twenty-six 
or  twcntjr-eight  weeks,  but  in  tlic  long 
bones  of  man  last  much  longer,  so  far  aa 
we  can  judge  from  preparatiüiia  that  wo 
accidentull/  have  the  opportunitj  of  ex- 
plain iug. 

The  entire  process,  so  excellently  ooa> 
trirod  by  Nature,  is  essentially  the  same 
as  what  we  observe  in  the  normal  devel- 
opment of  the  lone  bones;  for  there,  too,  LoiiKiftifiinfti  »nciioo  of  a  fmciofM 
thc  same  reabaorption  and  condensation  funr  wmIu.  Pn>i<r>v8ivu  rcab- 
take  place  in  the  medullary  canal  and  the 
cortical  layers  of  the  long  boucs,  as  wo 
hare  just  studied  in  formaiion  of  callus.  Except  the  regeneration 
of  nerves,  no  such  complete  restoration  of  a  destroyed  part  takes 
place  in  any  other  part  of  the  human  body  as  we  have  seen  ooours 
iu  the  bones. 

I  must  still  add  a  few  remarks  about  the  healing  of  Qat  and  spongy 
boa«a,  In  the  case  of  the  first,  which  we  sec  most  frequently  in  the 
healing  of  fissures  of  the  cranial  bones,  tbe  development  of  provi- 
sional callus  is  very  sli^t,  and  occasionally  appears  to  be  entirely 
wanting.  In  the  scapula,  where  dislocation  of  small,  or  half  or 
wholly  detached  fnigtnents  is  more  apt  to  occur,  external  callus  forma 
more  readily,  although  even  here  it  never  becomes  very  thick.  On  the 
vokax  of  spongy  bones,  too,  in  which,  as  a  rule,  there  is  also  but  little 
dislocation,  there  is  less  development  of  external  callus  than  in  the 
long  bones;  while,  on  the  other  hand,  the  cavitiea  of  the  sf>ongy  sub- 
staooe  m  the  immediate  vicinity  of  the  lEractin^  are  filled  witli  bony 
substance,  of  which  part,  at  least,  subsequently  disappears. 

Aa  may  readily  be  imagined,  the  conditions  will  be  soracvrhai 
more  complicated  when  the  ends  of  the  bone  are  much  dislocated,  or 
when  fragments  are  entirely  broken  off  and  displaced.  In  such  cases 
there  is  such  a  rich  development  of  callus,  partly  from  the  entire  sui^ 
hce  of  the  dislocated  fhiginents  and  from  the  medullary  cavity,  and 
partly  in  the  soft  parts  between  the  fragments,  that  for  some  distance 
all  the  fragrocnta  are  embedded  hi  a  bony  moss,  and  organically  gluod 
13 
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together.    Tlie  largtr  the  oircle  of  irritation  from  tiie  dislooated  £rag^ 
mcDts,  the  more  extonsirc  the  fonnatire  reactifXL 

lo  man  we  most  frequently^  have  the  opportunity  of  fioeing  callua 
formation  in  greatly  dislocated  Cructures  of  the  clavicle,  vrhere  it  la 
very  evident  that  the  extent  of  tiie  new  fonnation  of  bony  substance 
is  directly  propurliunid  to  the  amount  of  dislocatlou.  Yuu  may  read- 
ily understand  how,  in  thia  way,  with  extensive  fonnation  of  neo- 
plastio  bone-substanoe,  there  may  be  perfect  firmness,  even  with  great 
deformity  at  tlic  point  of  fiacture.  Still,  one  would  hardly  believe, 
without  satisfying  himself  on  the  point,  from  preparati<Mi8,  that  with 
time,  even  in  such  casoÄ,  Naltn-c  has  the  powe-r  of  restoring,  not  only 
the  outward  shape  of  the  bono  (except  the  curvature  and  rotation), 
but  also  tlie  medullary  cavity,  by  reabsorption  and  condensation. 

Fl«.  48. 


FlA.  4L 


Pisetnrt  cF  tho  UT>U  of  a  rabbit,  nlth 
mat  dlBlocnllon.  wKli  exUnatv» 
ftintatiofi  of  calla«,  anor  ST  dftji. 
Nauttnl  aler,  aflar  StuttA. 
iChtrU't  Fracuirra,  vol.  L,  p.  tn.) 


Old  QDjtM  o^lIoQ«  rnrlar«  »fa  hamao  tlbta; 
til«  cDda  or  the  rra^^etiu  have  b«0O 
rouudod  off  bv  abaorpiUin.  lb«  exlemal 
caUiu  iMbtorD«d ;  fonniuon  or  tka  m»- 
dallary   carliy  iBCoioplfrta.     8tjn  dlmlo- 


Numbers  of  points,  nodules,  inequalities  and  rovighnpsses  of  all  aorta, 
that  are  formed  on  the  young  callus  in  recent  coses,  so  disappear  in 
the  course  of  months  and  years,  that  in  their  place  there  is  only  left 
tome  dense,  compact,  cortical  substance. 
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It  will  DOTT  be  iatcrcsiing  to  iuvestigate  the  true  origin  of  ihe 
newly-formctl  bony  substance ;  is  it  produced  by  tbe  bone  itself,  by 
the  pcriofitcum,  by  the  surroundiog  soft  parts,  or  is  the  cxtravaaated 
blood  transformed  into  bone,  aa  waa  believed  by  old  obeerrcra? 
Uust  formation  of  cartilage  always  precede  that  of  bone,  or  ia  this 
unnecessary?  These  quealtona  have  received  various  answers,  till 
quite  recently.  To  the  pcrioatcum,  especially,  great  power  of  pro- 
ducing bone  has  at  one  time  boon  ascribed,  at  aoothcr  denied.  In 
what  followa,  I  wlU  briefly  give  you  tJie  results  of  tny  invcstigationa 
on  this  subject. 

The  new  formation  that  results  from  the  fracture  occurs  in  the 
medulla  and  Haver^an  canals  of  the  bone,  in  the  periosteum,  and  in- 
filtrated in  the  adjacent  muscles  and  tendons ;  possibly  the  cxirava- 
saLed  blood  may  also  have  something,  but  vcrj-  little,  to  do  with  tlie 
formation  of  the  callus ;  a  large  extravasation  is  disturbing  here,  as  in 
healing  of  wounds  of  the  soft  parts,  for  part  of  it  must  be  organized, 
while  the  remainder  is  absorbed.  "Hie  inflammatory  new  formation 
here,  also,  at  first  consists  of  small  round  cells,  wliich  increase  greatly 
in  number,  and  infiltrate  the  tissues  mentioned,  and  tlien  almost  take 
their  phice.  Before  following  tho'fate  of  this  cell-formation  further,  I 
must  briefly  consider  its  oourse  in  the  Haversian  canals.  The  cell-in- 
filtration in  the  connective  tissue  of  the  medullary  cavity  offers 
Dothing  peculiar,  except  that  the  fat-cells  of  the  medulla  disappear 
in  the  mass  as  the  wandering  cells  take  possession  of  the  territory. 
Suppose  the  following  figure  (Fig.  45)  to  repreaent  the  surface,  or  the 
frmctured  sur&ce,  of  a  bone  on  which,  as  you  kuow,  the  Haversian 
canals  open ;  in  these  canals  lie  blood-veasels,  surrounded  by  acme 
ooaoectivc  tissue« 

If  this  bony  surface  be  in  the  vicinity  of  a  fracture,  ntmicrous 
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oells  first  come  betweeu  tlie  connective  tissue  in  the  Ilarersian  canals ; 
should  thb  cell-infiltration  be  very  rapid,  it  would  entirely  oompresa 
the  blood-ressels,  aod  cause  the  death  of  the  bone,  a  process  which 
we  shall  hereafter  leani.  But,  if  the  cell-increase  in  these  caualä  goes 
on  slowly,  their  avails  are  gradually  absorbed,  as  it  would  appear,  by 
the  inOammatory  uew  formation  itself;  the  canals  are  dilated,  the  cell» 
fill  them,  and  at  the  same  time  the  blood-vessels  increase  by  forming 
loops. 

From  the  obscr%'aUoD8  of  Cohnkeim^  we  must  suppose  that  in 
inflammation  of  bone,  also,  the  young  cells  in  the  Haversian  canals 
are  not  newly  formed,  but  are  white  blood-cells  escaped  from  the  res- 
aela.     This  has  no  effect  on  the  subsequent  course. 

Now,  let  us  turn  to  the  changes  of  form  that  we  observe  in  the 
osseous  tissue.  As  the  connective  tissue  uf  the  osseous  canals  is  con- 
tinuous, both  with  the  periosteum  and  medulla,  the  cell-infiltration 
into  the  bone,  periosteum,  and  medulla,  is  aUo  continuous.  Tbe  cause 
of  tlie  atrophy  of  l)one  along  tlie  walls  of  the  Haversian  canals, 
which  takes  place  in  this,  as  in  most  other  new  formations  in  the  bone, 
is  difficult  to  explain;  the  disappearance  of  the  connective  tissue  and 
muscular  substance,  as  well  as  of  other  soft  structures,  when  the  in- 
fiammatory  new  formation  occurs  in  them,  is  less  strange ;  but  it  is 
truly  remarkable  that  hard  bony  substance  should  thus  be  dissolved. 
This  process  might  be  represented  by  tbe  following  diagram  (Fig.  4C): 


Stagnm  or  Inftammitorj  nf  tt  rortnsHon  to  tb«  HimnlAn  noal»,    a,  ftirbco;  ft  ft,  IfannUn 
GUUU,  dllAtetl,  flllcd  WJUi  c«lti  aad  now  vmmIi  ;  c,  iMirioatontn.    Mjignitled  400  dUmeten. 


You  ace  that  the  dilatation  of  the  osseous  canals  is  not  regular, 
but  of  uneven  widths;  the  bone  looks  as  if  gnawed  out;  this  Is  not 
necessarily  so,  the  atrophy  of  the  bone  may  be  more  regular ;  aoconl- 
ing  to  my  idea,  these  irregularities  result  from  tbe  collection  of  cells 
in  groups,  or  from  looping  of  the  vessels,  which  press  against  the 
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boue  and  cause  its  atrophy.  Virchow  and  others  believe  that  these 
prolubcrauoL'ü  correspüud  to  the  nutrient  territory  of  certain  bone- 
celts,  which  in  this  process  aid  in  reabsorption  of  the  boDC.  I  thinkl 
have  refuted  Uiis,  by  showing  that  even  dead  ]x>rtioii3  of  bone  and 
irory  are  also  affected  by  the  inflammatory  new  formation ;  we  shall 
speak  more  of  this  when  treating  of  pseudartiirosis.  At  present  it  i« 
not  knonii  how  the  lime-salU  are  dissohed  in  this  process ;  I  thiid( 
probably  the  new  formation  in  the  bone  develops  lactio  acid,  which 
diang^  the  carbonate  and  phosphate  of  lime  into  soluble  lacUtc  of 
lime,  and  that  this  is  taken  up  and  removed  by  the  vessels ;  but  this 
is  only  hypothesis.  It  would  also  be  possible  for  the  organic  basis  of 
the  boac,  the  so-called  osseous  cartilage,  to  be  first  dissolved  by  the 
inflammatory  neoplasia,  and  then  tliero  would  be  a  breaking-down  of 
the  chalky  substance,  'whose  molecules  would  be  subsequently  re- 
moved, even  if  undissolved.  Although  I  have  conversed  with  many 
chemists  and  physiologists  on  this  point,  none  of  them  have  given  me 
a  simple  explanation  of  this  pTx>c«38,  nor  eouM  they  indicate  any  mode 
of  experimenting  that  might  aid  in  solving  the  question. 

In  the  above  diagrams,  if  wc  suppose  the  fractured  surface  where 
there  is  no  periosteum,  in  place  of  the  surface  of  the  bone,  you  will 
ondcrstand  how  the  uew  formation  (the  young  callus)  grows  from  it 
out  of  the  Ilaveraian  canals  as  above  described,  similar  neoplasia 
from  the  other  fragment  meets  and  unites  with  it,  as  in  healing  of 
tlie  soft  parts.  It  is  evident  that  the  bone  through  which  the  inllain* 
mtttory  neoplasia  thus  grows  must  become  porous,  from  the  reabsorp- 
tion tbat  takes  place  on  the  walls  of  the  canal;  if  you  maoinite  a 
bone  in  this  stage,  till  the  young  neoplasia  decomposes,  the  dry  bone 
will  appear  rougli,  porous,  gnawed,  while  youiig  bone-substance  is 
deposited  on  it  and  in  its  medullary  cavity.  lu  this  whole  explana- 
tion we  have  not  mentioned  the  bone-cells  or  stellate  bone-oorpuft- 
dcs;  I  am  convinced  that  they  have  as  little  to  do  with  these  pro- 
oetses  as  the  fixed  connective-tissue  cells,  and  that  the  bone-sub* 
stance,  like  the  soft  parts,  is  dissolved  by  a  certain  amount  of  inflam- 
mation, and  replaced  by  new. 

So  ^  we  only  know  the  neoplasia  in  the  state  where  it  ooniusta 
«asentiaUy  of  cells  and  vesseU,  as  the  soft  part^  do  under  the  same 
circumstances;  if  there  was  retrogression  to  a  connective-tissue  cica- 
trix here  as  there  is  there,  we  should  have  no  solid  bone  formed,  but  a 
comiecti\-e-tis5ue  unioxx,  psettdarUirotis  (from  ^tv6(^^  false ;  äp&ptMif, 
joint),  a  false  joint ;  we  shall  hereafter  describe  these  exceptional  cases. 
Uoder  normal  circumstances  the  neoplasia  now  ossifies,  as  you  olready 
know.  This  ossification  may  either  occur  directly  or  after  the  inflamma- 
toi7  neoplasia  has  been  transformed  to  cartilage.   You  know  that  both 
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of  tbese  modes  are  eeon  in  normal  growth  of  the  bone ;  direct  ossiGco- 
tioQ  of  young  ceU-formation,  for  instance,  in  the  periosteum  of  tfao 
growing  bone,  or  formation  of  cartilage  with  subsetjucnt  ossification, 
as  at  first  in  the  entire  skeleton  and  in  groniJ)  of  the  bones  length* 
wise.  Callus  from  fractures  varies  greatly  in  this  respect  in  men  and 
animals.  In  rabbits  the  callus  is  always  changed  to  cartilage  before 
OBsifioation,  as  it  also  is  in  children.  In  old  dogs  the  callus  usually 
ossifies  directly,  as  in  the  human  adult ;  we  are  for  from  knowing  the 
causes  of  these  differeucesL  To  obtain  a  histological  representation 
of  tbese  processes,  let  us  return  to  our  former  diagram  (Fig.  46) ;  now 
imagine  that  the  cells,  lying  in  the  spaces  caused  by  rcabsorption  in 
the  Havefsian  canab  and  surface  uf  the  bone,  soon  ossify  and  first  fill 
these  spaces  (Fig.  47),  then  collect  on  the  surface  and  in  the  meduHa, 
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and  thus  form  the  external  and  internal  callus.  Periostitis  and 
ostitis,  which  lead  chiefly  or  exolusirely  to  the  formation  of  new 
bone,  we  call  osteoplastic ;  in  tlie  present  case  the  callus  is  the  result 
of  this. 

As  previously  remarked,  the  pcrioatciun  is  uRcd  up  in  tlie  neopla- 
sia and  in  ossifying  callus,  in  its  place,  externally  around  the  callus,  a 
thick  oonnec Live-tissue  layer  develops,  from  which  new  periosteum 
is  formed.    I  will  show  you  a  few  more  preparations  in  explanation 


AfUfldillT-ltiloctnt  •itpmiil  enlist,  of  sltriit  t!ilclui<?i>'t,  o»  V.m  rarCkcc  n(  a  rabbit's  Ubift.  to  IM 
*1<ftiiltv  >.<r  ft  llVQiUy-vId  fracUiro,  Loo^ltttdlaftl  MCtloa— «.  c&llu ;  &,  bouc  Uagnllled  SO 
dliBoten. 

of  the  process  id  the  periosteuin.     Vou  sec  (Fig.  48)  tbe  peculiar 
omirse  of  the  vessels  almost  at  tight  angles  to  the  bone,  which  enter 

tho  bone  through  the  yuung  callus. 
The  OAsification  of  the  callus  begins, 
mantle-like,  around  these  vessels,  and 
the  little  columns  which  fir^t  appear 
in  the  cxterntil  callus  are  thus  funned 
(see  remarks  on  Fig.  41). 

You  have  a  good  representation  of 
the  formation  of  external  (periosteal) 
and  internal  (endosteal)  callus  iu  the 
follon*ing  (incomplete)  transverse  Bee* 
tion  of  the  tibia  of  a  dog,  from  the 
immediate  vicinity  of  an  cight-day- 
old  fracture,  in  which  vou  must  also 
observe  the  vessels  of  the  cortical  sub* 
stance,  which  are  considerablj  dilated 
us  compared  with  normal  (Fig.  49). 

Lastly,  observe  the  following  projia- 
ratioo.     It  is  an  eigbt-day-old, already 
ossified,  external  callus  on  the  surface 
^*''i:?^^::tt'JTfr':.^^i^X!r7.^.  «f  ^^  ^'^ia  of  a  dog,  magmGed  250 
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whole,  we  sec  tliat  the  cell  infiltra- 
tion in  the  bono  itself,  as  well  aa  in  all  the  gmrounding  ports,  aids 
ia  (he  formation  of  citUiui,  and  that  hence  tho  periosteum  plays  no  ex- 
clusive osteoplastic  r^lc,  Tliis  might  have  been  conclude*!  a  priori^ 
booBuso,  if  Uie  periosteum  alone  funned  the  external  callus,  aa  was 
formerly  supposed,  the  portions  of  the  bone  free  of  perioeteum,  as 
(bote  places  where  tendons  are  attached  to  tho  Iwno,  i^ouKl  form  no 
calha ;  this  is  directly  contradicted  by  observation.  In  normal  growth. 
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also,  the  periosteum  does  not  by  any  means  play  the  important  part 
ascribed  to  it  in  the  formation  of  bone ;  for  we  may  just  as  correctly 
regard  the  layer  of  young  cells  lying  on  the  surface  of  the  bone,  and 
extending  into  the  Haversian  canals,  as  belonging  to  the  bone,  as  to 
refer  it  to  the  periosteum. 
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LECTURE   SV. 

TresUnml  of  Simple  FractureB.— Heduction.— Ttmo  for  i^iplyin;  tbe  Dnsalng,  ita 
Choice. — riutor  of  Poriit  and  Starch  Drcssinf^ii,  Spliot«,  Pcrmanoct  Extoniloa.— 
Betaiotng  Uie  Limb  in  Poiliion.— lodicationt  for  romoTing  the  Drcaaiogs. 

We  shall  pass  al  once  to  the  treatment  of  simple  or  subcutaneous 
fractures,  especially  fractures  of  the  extremities,  for  these  are  by  far  the 
moro  frequent,  and  they  particularly  require  treatment  by  dressings, 
while  those  of  the  head  or  tnmk  are  to  be  treated  less  by  dressings 
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ihaa  by  appropriate  position,  as  is  tauglit  in  the  lectures  on  6pc<^al 
surgery  and  in  the  sui^cal  clinic. 

The  indications  we  have  to  consider  are,  simplj  to  remove  any 
düdocations  and  to  keep  the  fractured  extremity  in  the  correct  aoa- 
tomicol  position  till  the  fracture  is  healed. 

First,  the  fmgmenU  are  to  be  replaced;  Bometimes  this  may 
be  unnecessary,  as  when  there  is  no  dislocation,  for  instanne,  in  some 
fractures  of  the  ulna,  £buls,  etc  In  other  cases  it  is  very  difficult,  and 
cannot  always  be  done  perfectly.  The  obstacles  to  the  reposition  may 
be  in  the  position  of  tlic  fragments  themselves ;  one  fmgment  may  be 
wedged  into  another,  or  a  small  fragment  lies  between  the  chief  ones, 
so  tluit  the  latter  cannot  be  brought  togetlicr  accurately ;  fractures 
of  the  lower  articular  cstreouty  of  the  humerus  ore  very  obstinate  in 
this  respect,  for  small  fragments  may  be  so  dislocated  that  neither 
flexion  nor  extension  of  the  elbow-joint  can  be  performed  perfectly; 
hence  its  functions  remain  permanently  impaired.  Muscular  con- 
traction fonns  a  second  obstacle  to  the  reposition  of  the  fragments; 
the  patient  involuntarily  contracts  the  muscles  of  the  broken  limb, 
thus  rubs  the  fragments  together  or  presses  them  into  the  soft  ports, 
causing  severe *pain;  this  muscular  contraction  is  occasionally  almost 
tetanic,  so  that,  even  by  great  force,  it  is  hardly  possible  to  overcome 
the  opposition.  Indeed,  formerly  these  difficulties  were,  to  some  ex- 
tent^ ioBurmoun table ;  and,  although  attempts  were  now  and  then 
made  to  attain  the  object  by  dividing  tendons  and  muscles,  it  was 
often  only  possible  to  attain  an  imperfect  reposition.  All  theso  difli- 
culties  were  nt  once  removed  by  the  introduction  of  chloroform  as  an 
anssthetic.  Now,  in  all  cases  where  we  do  not  readily  succeed  in 
reposition,  we  nnresthctize  the  patient  with  chloroform,  till  his  mus- 
cles are  perfectly  relaxed,  and  we  can  then  usually  place  the  frag- 
nents  in  position  without  difhculty.  Some  surgeons  go  so  far  as  to 
tise  chloroform  in  almost  all  cases  of  fructure,  partly  for  the  examina- 
tion, partly  for  the  application  of  the  dresaing.  This  is  unnecessary*, 
and  may  even  prove  very  unpleasant,  for  some  persons,  especially  those 
in  the  habit  of  drinking,  at  a  certain  stage  of  the  ansestfacsia  are 
affected  with  spasmodic  contractions  of  the  extremities,  so  that,  in 
spite  of  being  carefully  held  by  strong  assistants,  they  rub  the  frao 
turc4l  c-nd-s  against  each  otiier  with  fearful  force,  and  we  must  be  very 
careful  that  a  sharp  fragment  does  not  pierce  the  skin.  This  should 
not  frighten  you  from  using  chlorofonn  in  fractures,  when  it  is  neces- 
Barr,  but  simply  warn  you  against  being  too  free  with  it,  Tlie  meth- 
od of  rejiositioa  is  usually  as  follows :  The  fractured  part  is  grasped 
by  two  Strang  assistant«  at  the  joints  above  ami  below  the  point  of 
fracture,  and  regular,  quiot  traction  employed,  while  the  surgeoo 
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holds  ihe  extremity  at  the  point  of  fraoture,  and,  by  gentle  pressure, 
attempts  to  force  the  fragments  into  position.  All  sudden,  impul- 
sive, forced  traction  is  useless,  and  should  bo  avoided.  Here  you 
have  to  notice  two  technical  expressions;  we  term  the  tmction  on 
the  lower  part  of  the  extremity,  exitnsion^  that  on  the  upper  part, 
courUer-^xtention,  In  fractures,  these  are  both  made  by  the  bands, 
while  in  dislocations  we  must  occasionally  resort  to  UÜferent  meclian- 
iool  appliances.  By  the  above  method  accurate  reposition  n-ill  only 
be  impossible  when,  from  excessive  swelling  or  from  peculiarly  un- 
favorable dislocation  of  tlie  fragments,  we  are  unable  to  correctly 
recognize  tlie  variety  of  the  displacement. 

From  our  present  ideas,  which  are  based  on  a  large  number  of 
observations,  the  sooner  repositicHi  is  made  after  the  occurrenoe  of 
the  fracture,  the  better;  we  then  at  once  apply  the  bandage.  Ttus 
was  not  always  the  belief,  but  formerly  the  adjustment  of  the  frac- 
ture and  the  application  of  tlic  dressing  were  delayed  till  the  disappear- 
ance of  the  swelling,  which  almost  always  occurs  if  a  drcsdng  is  not 
at  (»loc  applied.  It  was  feared  that  under  the  pressure  of  the  dress- 
ing the  extremity  might  mortify,  and  the  formation  of  callus  woidd 
be  hindered ;  with  certain  cautions  in  the  application  of  the  dress- 
ing, the  former  may  very  readily  be  avoided,  and  there  is  little 
truth  in  the  latter  bellet  Regarding  the  choice  of  the  dressing  also, 
surgeons  have  of  late  reached  an  almost  unanimous  opinion.  It  may 
he  regarded  a»  a  rvle^  that  a  Bolid^ßrm  dnasing  g/iottfd  be  applied  at 
early  as  possible  in  ail  cases  of  simple  subcutaneous  fractures  of  the 
esBlrmnitics  ;  this  may  be  changed  altogether  two  or  three  times,  but 
in  many  cases  does  not  need  renewal.  This  mode  of  dressing  is 
called  the  immovabU  or  ßxedy  in  contradistinction  to  the  movable 
€bfessinff8,  which  must  be  renewed  every  couple  of  days,  and  are 
only  provisional  dressings. 

There  are  several  varieties  of  firm  dressings,  of  which  the  most 
serviceable  are  tlic  plaster  of  Paris,  starch,  and  liquid  glass.  I  shall 
first  describe  the  plaster  dressing,  and  show  its  application,  as  it  is 
the  one  most  frequently  used,  and  answers  oil  requirements  in  a  way 
that  can  scarcely  be  improved. 

Plaster  of  Paris  Bandage. — After  adjustment  of  the  fragments, 
the  broken  limb  is  extended  and  counter-extended  by  two  assistants, 
then  one  or  more  layers  of  wadding  applied  over  the  point  of  fructure, 
and  over  parts  where  the  skin  lies  directly  over  the  bone,  as  over  the 
crest  of  the  tibia,  the  condyles,  and  malleoli.  Now  it  is  best  to  en- 
velop the  limb  with  a  new  fine  flannel  roller-bandage,  so  as  to  make 
regular  pressure  on  it,  and  cover  all  parts  that  arc  to  be  surrounded 
by  the  plastex^bandage.     In  hospital  and  poor  practice,  whore  we  can- 


TREATMENT  OF  FRACTURES. 


185 


not  alvra^-s  have  flannel,  we  may  use  soft  cotton  or  gamse  bandages. 
Now  comes  ÜIC  application  of  the  plaster-bandages  prepared  for  the 
poipofle;  the  plaster-bandage  that  I  here  bare  is  cut  &om  a  very  thin 
gauze-like  stuff;  it  is  prepared  by  eprinkliag  fincly-powdered  plaster 
(modetling  plaster)  o\'er  the  unrolled  bandage  and  then  rolling  it.  In 
private  praclice  a  number  of  these  bandages  of  variooa  sizes  may  bo 
prepared  beforehand  and  kept  in  a  well-closed  tin  box.  Here  in  the 
hospital,  ifherc  these  plaster-bandages  are  much  used,  they  are  pre- 
pared l^vo  or  three  tiroes  a  week.  This  bandage  you  place  in  a  basin 
of  cold  water  and  let  it  soak  through,  then  apply  it  like  any  roller- 
bandage  to  the  extremity  prepared  as  above  described.  Tliree  or  at 
most  four  thicknesses  of  this  plaster-bandage  sufBoe  to  give  the  dres»- 
ii^  the  requisite  firmness.  In  about  ten  minutes  good  plaster  be- 
oomefl  stiff  enough  for  us  to  lay  the  extremity  loose  on  the  bed ;  in 
half  on  hour  or  an  hour,  the  dressing  becomes  as  bard  as  stone  and 
quita  dry ;  the  time  required  for  hardening  depends  portly  on  the 
quality  of  the  plaster,  partly  on  bow  much  you  have  moistened  the 
bandage.  After  many  comparisons  with  other  modes  of  apjilying  the 
plaster-bandage^  I  have  found  this  the  most  [»^ctical;  but  I  must 
mention  some  modifications  of  the  way  of  handling  the  plaster  and  of 
tbe  material  of  the  bandage.  For  instance,  we  may  rub  the  plaster 
into  the  common  muslin  or  flannel  bandages,  which  makes  the  dress- 
ing somewhat  heavier  and  firmer ;  but  this  is  not  necessary  and  the 
loo«e  gMue  is  very  much  cheaper  than  muslin-baiiduge.  If  the  bänd- 
ige does  not  appear  sufficiently  firm,  wo  may  apply  a  layer  of  plaster 
past«  over  the  dressing;  this  ploHl^r-paste  is  to  be  made  with  water, 
nod  spread  on  the  bandage  very  quickly  with  the  hand  or  a  spoon ;  it 
should  not  be  prepared  till  we  wish  to  use  it,  as  it  stiffens  rery  quick- 
ly. The  plaster^lrcssing  as  made  with  roller-bandages  was  first  in- 
troduced by  a  Dutch  surgeon,  Mathysen  ;  this  method  was  first  put> 
Ijahed  in  1833 ;  but  it  has  only  become  well  known  since  IS^O;  it  has 
been  spread  through  Germany  chiefly  by  the  Berlin  school.  A  differ- 
ent mode  of  applying  the  plastor-drpssing  is  by  different  strips  of 
faftodagc ;  Pirogoff  first  hit  on  this  method  from  lack  of  bandages 
in  the  army ;  all  kinds  of  material  were  cut  into  the  shape  of  splints, 
then  drawn  through  thin  plaster-paste  and  laid  on  the  broken  limb, 
then  the  whole  was  coated  with  plaster-paste  and  a  firm  capsule  was 
tbas  made.  Subsequently  the  same  surgeon  made  a  special  methed 
of  this ;  he  cut  old  coarse  sail-cloth  into  certain  patterns  for  each  limb, 
and  applied  it  in  the  above  manner.  Lastly,  the  so-called  many-tailed 
baodago  of  ScuUet  was  used  in  the  same  way  as  a  ploster-baodagCb 
The  foundation  of  the  bandage  has  also  been  modified  in  various 
ways ;  it  has  even  been  used  without  wadding  or  any  uudeivbandagc, 
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the  whole  limb  being  simplj  covered  vith  oil  so  that  the  plaster- 
bandage,  being  applied  directly,  might  not  adhere  to  the  skin  hy  the 
fine  hairs.  OÜiera  have  cmplojcd  tliick  layers  of  wadding  without 
any  undcr-bandage.  Lastly,  thin  wooden  splints  or  strips  of  tin  have 
been  lately  used  in  it,  as  we  shall  hereafter  ace ;  this  may  hare  certain 
advantages  in  fenestrated  bandages. 

I  have  intcntionidly  represented  all  these  modifications  of  the 
ptastcr-bandflge  as  only  excoptioTially  useful,  all  of  them  having  cer^ 
tain  objections  as  compared  with  the  method  Hr&t  described.  A  more 
careful  ciiticism  of  these  modificAtions  here  would  lead  us  too  far. 

For  persons  unskilled  in  the  matter,  tlie  reinovid  of  the  plaster- 
bondage  is  quite  difficult,  but  you  may  see  that  any  of  my  nurses  will 
do  it  with  astoaishlng  quickness.  It  is  simply  done  as  follows:  with 
a  sharp,  strong  garden-knife  we  divide  the  plaster-bandage,  not  per- 
pendicularly but  rather  obliquely,  as  for  as  the  under-bandage,  then 
remove  the  bandage  entire,  like  a  shell ;  we  may  also  employ  the 
plaster-scissors  proposed  by  &ymanoicgki  or  those  of  Jiruns.  Wo 
use  this  capsule  in  some  other  cases  as  a  provisional  dressing. 

Starch' Bandaff es. — Before  plaster-bandiiges  were  known,  we  had 
in  the  starch-bandage  an  excellent  material  for  the  immovable  dressing. 
The  starch-banduge  was  perfected  and  introduced  chiefiybythe  Belgi* 
an  surgeon  Seutin  (f  1862) ;  it  is  only  during  the  last  twelve  years 
that  it  has  given  place  to  the  plaster-dressing,  but  it  is  still  used  oc- 
casionally. The  application  of  the  wadding  and  under-bandage  is  the 
same  as  in  tlie  plaster^ressing,  but  ttien  we  Apply  splints,  cut  Irom 
mo«leratcly  thick  pasteboard  and  softened  in  water,  to  the  limb,  and  fas- 
ten them  on  with  bandages  thoroughly  soaked  in  slarch-jiastc ;  wc  now 
apply  wooden  splints  till  the  dressing  has  hardened,  which  at  the  ordi- 
nary temperatore  requires  about  twenty-four  hours.  Compared  to  tho 
plaateiMirefising  this  has  the  disadvantage  of  hardening  much  more 
slowly ;  we  may  improve  this  somewhat  if  we  use  ffvtta-percha  Jtplintt 
instead  of  pasteboard,  these  may  he  softened  in  hot  water,  and 
adapted  to  the  extremity.  Gutta-percha  bands,  such  as  are  used  in 
factories,  are  very  useful  as  splints.  It  cannot  l>e  denied  that  the 
introduction  of  gutta-percha  into  surgery  is  to  be  regarded  as  a  great 
advantage ;  but  it  is  too  costly  to  be  used  in  practice  for  every  simple 
fracture,  although  thick  splint«  of  this  material  harden  even  quicker 
than  plaster.  The  dressing  with  roller-bandages  prepared  witJi  plas- 
ter is  so  cheap  and  firm  that  it  will  certainly  not  be  displaced  again 
by  starch -bandages,  now  that  it  lias  been  introduced  into  practice. 

Instead  of  plaster,  solutions  of  dextrine,  pure  white  of  e^y  or 
simple  mixture  of  flour  and  water,  were  formerly  employed;  they 
have  all  gone  out  of  use,  but  it  is  well  for  you  to  know  the  usefulness 
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of  these  substances,  which  are  in  every  housp,  and  which  we  may 
Well  cnipIoT  as  provisional  drcssiugs. 

Ijiquid-glas»  Drcninga. — Instead  of  starch,  we  majr  emploj  the 
liquid  glass  of  the  shops  (silicate  of  potash).  On  applying  the  drcsa- 
ing,  we  paint  this  on  the  mualin-bondages  with  a  largo  brush,  after 
baring  made  a  substratum  of  wadding  as  above  described.  The  liquid 
^lass  dries  quicker  than  sturch,  but  not  so  soon  as  plaster,  nor  does  it 
become  as  hard  as  the  latter;  this  dressing  does  for  fractures  with  no 
tcndeocy  to  displacement ;  if  we  wish  to  6s  dislocnled  fragments  of  bone 
by  the  liquid-gloss  dressing,  we  must  strengthen  it  by  oppl^'iug  splinta, 

I  doubt  not  the  time  will  soon  como  when  every  country  physician 
will  always  keep  a  few  plaster-splints  ready  prepared ;  in  spite  of 
tBem,  provmonal  drcaainga  remain  useful  These  consist  of  bond- 
ages, compresses,  and  splints,  of  various  matcrioK  You  may  make 
•pUnts  of  thin  hoards,  shingles,  cigor-boxcs,  pasteboard,  tin,  leather, 
firroly-plaitcd  straw,  the  bark  of  trees,  etc.,  and,  for  bandages,  must 
often  content  yourselves  with  old  rags,  muslin,  torn  into  strips  and 
»ewcd  together;  hence,  in  the  practical  courses  on  bandaging,  iL  is 
necessary  for  you  to  learn  to  make  use  of  the  most  varied  materials. 

It  is  not  our  intention  here  to  introduce  to  you  every  thing  that 
may  be  used  in  the  way  of  dressing,  but  I  must  still  speak  brietly  of 
A  few  things.  As  may  be  readily  seen,  tbe  object  of  the  splints  is  to 
make  the  bone  immovable  by  supporting  it  firmly  on  various  sides ; 
this  may  be  attained  by  external,  internal,  anterior,  and  posterior, 
muTow  wooden  splint-s;  we  may,  however,  employ  hollow  splints, 
ao-called  gutters,  IIoUow  splints  are  only  good  when  made  of  plia- 
ble material,  as  leather,  thin  sheet-iron,  wire-gauze,  ete. ;  an  absolutely 
itiff,  hollow  splint  would  only  du  for  certain  persona.  Besides  these 
mechanical  aids,  there  is  another  method  of  keeping  broken  limbs  in 
position,  namely,  permanent  extension,  11iis  is  particularly  indicated 
in  cases  where  there  is  great  tendency  to  shortening,  to  dishcatio  ad 
Umffitudinem.  Attempt«  have  been  made  to  attain  this  extension  by 
attaching  weights  by  various  mechanical  contrivanoea,  by  cnntinuiKl 
traction  made  by  weights  liung  to  the  injured  limb,  by  the  doublc- 
incltned  plane,  whore  tbe  weight  of  the  leg  is  used  as  the  extending 
wdghL  Since,  during  the  paat  two  years,  I  have  unexpectedly  seen 
such  excellent  effect  from  pennanent  extension  with  weight«  in  pain- 
ful contractions  at  the  hip  and  knee  joints,  I  am  compelled  to  boiiovc 
that  this  method  may  also  eventually  prove  very  sen-iceable  for  tbe 
gradual  adjustment  of  dislocated  fragments  of  bone.  Among  tbe 
amngemcQta  of  this  nature  with  which  I  am  acr^uainted,  FI  j9wm- 
nicA^r*«  so^allcd  railroad  apparatus  best  fulHIs  the  object  of  perm»* 
Dont  extension,  but  it  is  too  costly  and  complicated  to  come  into 
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extensive  nae  in  prinito  practice ;  it  is,  doubtless^  the  inteation  of  the 
iuTCDtor  to  employ  it  chiefly  in  cases  where  the  dislocation  is  diificult 
to  overcome.  [Dr.  Giirdon  Buck*s  apparatus  for  fmctiircd  thigh  is 
about  as  efficacious  ancT  much  simpler.]  The  double-inclined  plane, 
represented  by  a  thick  roll civcush ion  "ai>plicd  under  the  hollow  of  the 
knee,  may  occasionally  be  employed  as  a  suitable  fixation  apparatus 
in  fracture  of  the  neck  of  the  femur  in  old  persons, 

"We  must  still  menlion  some  auxiliary  applinnccs  which  we  have 
to  employ  to  keep  the  broke-n  limb  in  good  position  after  it  has  been 
dresaed ;  for  the  upper  extremity,  in  most  cases,  a  simple,  properly- 
applied  clotb,  a  miteliaj  or  eiin*/^  in  which  the  arm  is  laid,  suffices. 
Patients  with  fractured  arm  or  forearm  may  be  permitted  to  go  about 
with  a  plaster-bandage  and  a  sling  during  the  entire  treatment,  xnth- 
out  interfering  with  the  favorable  healing. 

For  keeping  broken  lower  extremities  in  position,  there  are  a 
number  of  mecbonical  aids,  of  which  the  following  are  the  most 
Borvicea1}le :  »and^baga^  narrow  sacks  filled  with  sand,  about  the  length 
of  the  leg;  these  are  plaoed  both  sides  of  the  Ann  dressing,  so  that 
the  limb  may  not  move  from  side  to  side  ;  for  the  same  purpose  we 
may  use  long,  ihnM>-sidcd  pieces  of  wood,  cut  prismalically,  which  are 
laid  together,  so  as  to  form  a  gutter.  For  some  cases  a  sack,  loosely 
filled  with  chaff  or  oata,  is  sufhoient ;  we  make  a  hollow  in  it  Icngtlt- 
wise,  and  the  leg  is  to  be  placed  in  this.  K  we  desire  firmer  supports, 
we  vac  fraciure-b<Kcc8,  narrow,  long,  wowlen  boxes,  open  at  the  upper 
ecd,  so  that  the  leg  may  be  placed  in  them ;  and  the  sides  are 
made  to  turn  down,  so  that  the  extremity  may  be  carefully  inspected, 
without  moving  it;  the  elevation  of  these  fracture-boxes  may  bo 
suited  to  the  convenience  of  the  patient.  Lastly,  wo  must  meutioo 
the  ncinfff  which  is  usually  made  with  a  gallows,  or  strong  bow, 
that  is  brought  over  the  foot  of  the  bod,  and  to  which  the  limb  ia 
suspended  in  any  sort  of  a  fracture-box,  or  hollow  splint  [or  Dr. 
Nathan  Smith's  anterior  splint],  so  that  it  may  swing  about;  in 
restless  patients  especially,  this  has  certain  adiiintages.  All  these 
apparatuses,  which,  although  more  rarely  employed  than  formerly, 
are  still  occasionally  useful,  you  must  learn  to  apply;  you  will  have 
opportunity  for  this  in  the  surgical  clinic  Of  late  wc  rarely  apply 
Üiese  apparatuses  in  the  lower  extremity,  as  my  former  assistant, 
Dr.  Jiiff  who  has  brought  the  application  and  elegance  of  the 
plaster-bandage  to  an  extraordinary  state  of  perfection,  applies  a 
well-padded  wooden  splint,  three  or  four  inches  wide,  to  the  imder 
side  of  the  leg,  making  it  reach  somewhat  below  the  heel  and  as 
high  as  Ü1C  kuec,  or,  in  fractures  of  the  thigh,  ns  high  as  the  middle 
of  the  thigh,    llio  limb  lies  firmly  on  this  board,  if  the  mattress  be  not 
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too  uneren  ;  Lf  we  wish  to  attain  atill  greater  funmcss,  we  may  lay  a 
board  the  width  of  the  bed  over  the  lower  tLird  of  the  luallrcsa,  and  on 
this  place  the  limb,  with  its  plaater-dressinjj  and  supporing  splint.  Id 
the  uumeroua  double  fractures  of  both  lower  extremities  that  came  to 
the  Zürich  ho»j)itaI,  this  supporting  apparatus  did  excellent  service. 

The  old  form  of  plaster-moulds  has  been  recently  strongly  advo- 
cated a^in  by  Dr.  M.  MüUer;  we  have  tried  it  ag-uin,  but  it  bears  no 
oocnparison  with  the  plaster-bandage. 

JSeutin  tried  to  increase  the  advantages  of  firm  dressings  by  giving 
mids  thnt  might  enable  patients  with  fractured  lower  limb«  to  go 
about  to  some  extent.  For  instance,  a  patient  with  a  broken  leg 
may  have  a  broad  leather  strap  passing  over  the  shoulder,  and  buckled 
just  above  the  knoc,  so  that  the  foot  will  not'  touoh  tlie  floor,  and  then 
lei  him  go  on  crutches.  But  I  advise  you  not  to  carry  these  cxpcrl- 
menU  with  your  patients  too  fiir;  at  all  events,  I  only  allow  my 
patients  to  make  such  attempts  tliree  weeks  after  the  occurrence  of 
the  fracture,  otherwise  cedema  readily  occurs  in  the  broken  limb,  and 
«ome  patients  are  so  clumsy  in  the  use  of  crutches,  that  they  are  apt 
to  Ikll,  and,  ullboiigh  this  may  only  cause  slight  concussion  of  the 
limb,  it  is  still  injurious. 

Lastly,  we  have  to  discuss  how  long  the  dressing  should  be  left 
on,  and  the  causes  that  might  induce  us  to  remove  it  before  the  cure 
is  complete.  The  decision  as  to  whether  a  dressing  is  too  tightly 
applied  is  entirely  a  matter  of  experience ;  the  following  symptoms 
must  guide  the  surgeon :  If  there  be  swelling  of  the  lower  part  of 
the  limb,  aa  of  the  toes  or  Gngers,  which  are  usually  left  exposed,  if 
these  parts  become  bluish  red,  cold,  or  even  senseless,  the  dressing 
should  be  removed  <U  once.  If  the  patient  complains  of  severe  pain 
tnuler  the  dressing,  it  is  well  to  remove  it,  even  if  we  can  see  nothing 
to  cause  it.  In  judging  of  the  exhibitions  of  pain,  wc  should  know 
the  patients ;  some  always  complain,  others  are  very  indolent,  and 
show  their  feelings  but  little;  however,  it  is  better  to  reapply  the 
bandage  several  times  uselessly  than  once  to  neglect  its  removal  at 
the  right  time.  I  caiuiot  too  strongly  urge  you  always  to  visit,  with- 
{■  twon^f-four  hours  at  most,  every  patient  to  whom  you  apply  a  fixed 
dreesüig ;  then  your  patient  will  certainly  not  come  to  grief^  as  tm> 
ftrtimately  too  often  happens,  from  the  carelessness  and  laziness  of 
hb  surgeon.  A  scries  of  cases  has  been  published  where,  after  the 
application  of  a  firm  dressing,  the  aficcted  limb  mortified,  and  re- 
quired amputation ;  from  these  case«  it  was  decided  that  firm  dress- 
faigs  v«rc  always  improper,  while  the  fault  was  chiefly  due  to  the 
aaigeon.  Just  think  how  little  trouble  we  have  in  treating  fractures 
DOW,  compared  to  former  times,  when  the  splints  had  to  bo  renewed 
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every  three  or  four  days ;  now  you  need  only  apply  a  dressing  onco. 
But  you  must  not  thiak  you  bare  got  rid  of  idl  trouble  in  the  appti- 
catiou  of  dressiuga.  The  applicatioa  of  the  6rm  dressing  requires 
just  OS  much  practice,  dexterity,  and  care,  as  did  drcssiug  with 
aplints.  If  you  are  first  called  to  a  fracture  wben  it  is  two  or  three 
days  old,  when  tliere  is  aheady  considerable  inflammatory  swelling, 
you  may  even  tlicn  apply  tbe  firm  dressing-,  but  must  apply  it  more 
loosely,  and  with  plenty  of  wadding.  TIjis  dressing  will  be  too  loosest 
and  should  be  renewed  in  ten  or  twelve  daj-s,  when  tbe  swelling  baa 
left  the  soft  parts.  It  will  chießy  depend  on  the  looseness  of  the 
bandage,  and  tbe  greater  or  less  tendency  to  dislocation,  when  and 
how  often  tbe  dressing  should  be  removed  during  the  treatment. 
Swelling,  if  not  aocompanied  by  considerable  contusion,  is  no  contra- 
xndicatioD  to  a  carefully-applied  firm  bandage  ;  nor  do  large  or  small 
vesicles,  full  of  clear  or  slightly-bloody  scrum,  present  any  great  ob- 
jection; such  vesicles  result  not  unfrequenüy  from  contused  fractures 
with  extensive  rupture  of  tlie  deep  veins,  since-,  from  obstruction  to 
the  fiow  of  venous  blood,  the  scrum  readily  escapes  from  the  capilla- 
ries, and  elevates  the  hard  layer  of  the  epidermis  into  a  vesicle ;  wo 
puncture  these  vesicles  with  a  needle,  gently  press  out  tlie  fluid,  and 
apply  some  wadding,  and  they  soon  dry  up.  It  is  the  same  with 
slight  superficial  exooriations  of  the  skin  ;  we  arc  only  nmly  obHgcd 
to  remove  tlie  dressing  and  apply  another,  when  new  vesicles  form, 
as  wc  may  know  by  the  pain. 

Tbe  length  of  time  that  a  firm  dressing  must  remain  on  for  the 
different  fractures  you  will  learn  partly  in  tlie  clinic,  partly  from  spe- 
cial surgery  ;  I  simply  mention  here,  as  the  limits,  that  a  finger  may 
require  a  fortnlglit,  a  thigh  sixty  days,  or  mon»,  for  healing.  If  you 
apply  the  plastcislrcssing  immediately  after  the  fracture,  dislocation 
ha\-ing  been  completely  removed,  the  provisional  callus  will  always 
be  less,  and  hence  firmness  result  later,  than  where  there  is  some  di*-' 
location  and  the  dressing  is  applied  later;  but  this  has  no  eOect  on 
the  formation  of  definitive  callus,  and  the  actual  union  of  the  fra<y 
tured  ends  of  the  bone. 


CHAPTER  VL 
OI'EN' FRACTURES  AND  SUPPURATION  OF  RONE. 

Differeiu»  belween  Sabontancoi»  and  Open  Fraotnrea  in  regard  to  Pro^oalfl.— 7Kri- 
ftisaof  Cases. — Indioitioiii  for  Primary  Amputation.— Seoondaiy  AmpuUtioD. — 
Coima  of  th«  Cotb. — SupporsÜoD  of  Bone, — Kvcroaia  of  Uia  End*  of  FracOMUa. 

Wb  fibaU  UÜW  pass  to  oompUcated  or  open  irnctures. 

WTien  wc  speak  simply  of  complicated  fraciurti^  we  usuallj 
mean  ow\y  ibosc  accompanied  by  wounds  of  the  akitu  Strictly  speak- 
ing, this  is  not  exact,  because  there  are  other  complJcatious,  some  of 
them  much  more  important  than  wounds  of  the  skin.  If  the  skull  be 
fractured,  and  part  of  the  brain-fiubstÄnco  cnwhed,  or  some  ribs 
broken  and  the  lung  wounded,  these  are  also  complicated  fractures, 
ercD  though  the  skin  should  remain  uninjured.  But,  since  in  these  cases 
the  complications  themselves  are  more  important  for  tlie  organism 
than  the  fmctur©  is,  we  UBwally  term  such  cases  contuaiou  of  the  brain, 
or  injury  of  tlie  lung,  with  fracture  of  the  skull  or  nbs.  But  wo  shall 
not  here  enter  on  the  subject  of  injuries  of  internal  organs  by  fng<- 
ments  of  bono,  because  very  complicated  states  of  disease  arc  occa- 
nonally  induced  in  this  way,  whose  analysis  you  would  not  now  im- 
derstand.  For  the  present  let  us  limit  ourselves  to  fnicttues  of  tlie 
extremities,  accompanied  by  wotmds  of  the  skin,  which  we  shall  call 
open  fractures,  and  wbicb  will  give  us  trouble  enough  in  their  course 
and  treatment. 

In  speaking  of  the  course  of  simple  contusions  without  wounds, 
and  of  contused  wound«,  I  have  already  shown  you  how  readily  rcab* 
■orption  of  extravasated  blood  and  the  healing  of  contused  parts  go 
on,  as  long  as  the  process  is  subcutaneous,  but  bow  much  the  condi- 
üooa  change  if  the  skin  also  be  destroyed.  The  chief  dangers  in  such 
ISMS  are,  as  you  may  remember,  decomposition  in  the  wound,  exten- 
Mre  nccrofris  of  crushed  or  dead  parts,  progressive  suppuration,  and 
aocompanving  protracted,  exhausting  fever,  while  we  have  scarcely 
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mcniioncd  the  severe  general  diseases,  erysipelas,  putrid-blood  poison- 
ing,  p^^eQoiia,  tetanus,  aud  delirium  tremens.  The  diilereuee  between 
eontusioQB  and  contused  wounds  is  even  more  strongly  marked  in 
simple  and  compound  fractures,  as  regards  course  and  prognosis. 
While  In  many  cases  we  can  scarcely  call  &  person  with  simple  fraL*- 
turo  sick  (we  have  not  spoken  of  fever  there,  for  it  rarely  occurs),  and 
under  the  present  convenient  treatment  such  an  injury  is  rather  an 
iuconrenience  than  a  misfortune,  &  compound  fracture  of  a  large  bone 
of  an  extremity,  or  sometimes  even  of  a  finger,  may  induce  severe, 
and  too  frequently  fatal,  disease.  But,  not  to  alami  you  too  much,  1 
will  at  unce  add  that  there  are  raauy  grades  of  danger  even  in  open 
fractures,  and,  moreover,  that  their  treatment  lias  Iteen  much  improved 
of  late. 

It  is  very  difficult  aud  important,  but  not  always  possible, to  make 
a  correct  prognosis  about  an  open  fracture  at  once.  The  life  or  death 
of  the  patient  niav  occasionally  hang  on  the  choice  of  the  treatment 
the  first  few  days,  so  that  we  must  study  this  subject  more  aocuratelj. 
The  symptoms  of  an  open  &acture  arc  of  course  essentially  the  same 
as  of  the  subcutaneous,  except  that  discoloration  &om  extravasated 
blood  is  often  wanting,  because  at  least  part  of  the  blood  escapes 
through  the  wotmd  'ITie  fractured  ends  not  infrequently  project  fiom 
the  wound,  or  lie  exposed  in  it,  so  that  a  glance  may  suOicc  for  the 
diagnosis  of  an  open  fractme.  But  this  is  not  enough.  We  must  do 
our  best  to  ascertain  how  the  fracture  was  caused,  whether  by  direct 
or  indirect  force,  nnd  how  great  the  force;  if  it  was  accompanied  by 
crushing  and  twisting;  whether  arteries  and  nerves  have  been  torn; 
if  the  patient  lost  much  blood,  and  what  is  bis  condition  at  present» 
There  are  cases  where  wc  can  say,  ut  the  first  glance,  healing  is  im- 
possible ;  amputation  must  be  resorted  to.  Wlien  a  locomotive  has 
run  over  tlie  knee  of  an  imfortunato  railrood  hand,  when  a  hand  or 
forcann  has  been  caught  in  the  wheels  or  rollers  of  machinery,  when 
a  premature  explosion  in  blasting  stone  has  crushed  or  torn  off  a  limb, 
or  hundrcd*wcights  have  completely  mashed  a  foot  or  leg,  it  is  not 
dÜBcult  for  the  surgeon  to  decide  at  onocon  primary  amputation,  and 
usnally  in  such  cas(^  the  state  of  the  limb  is  such  that  the  patients 
also,  though  with  a  sad  heart,  quickly  consent  to  the  operation.  ITiese 
arc  not  the  diHicult  cases.  And  in  other  coses  it  may  be  just  as  easy 
to  foretell,  with  considerable  certainty,  the  probability  of  a  favorable 
cure.  For  instance,  if  fracture  of  the  leg  from  indirect  force  has  fol- 
lowed loo  great  Wnding  of  the  bone,  the  broken  pointed  end  of  the 
crest  of  the  tibia  may  puncture  and  force  through  the  skin ;  in  such 
a  coae  there  is  no  contusion,  but  simply  a  tear  through  the  akin. 
Wlicn  a  [Kiintcd  body  strikes  forcibly  against  a  small  portion  of  a 
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limb,  Aiid  injures  bone  and  skin,  the  whole  extremity  may  be  greatly 
shaken ;  but  the  extent  of  the  injury  is  not  great,  and  most  of  sucli 
ouea  tonnioiLtc  favorably  under  suitable  trcatmcDt  The  question- 
nble  cases  üc  between  these  two  extremes,  In  cases  wliore  there 
is  some  contusion,  but  only  a  slig'Iit  amouut  c\'idcnt,  uod  tliu  skin  is 
only  injured  at  a  smuU  spot,  it  will  be  very  düHcult  to  decide  whether 
healing'  should  be  nttcmjiled  or  amputation  be  resorted  to,  und  the 
peculiarity  of  the  individual  case  atone  can  settle  tlie  question.  Of 
late  tlie  tendcn(Ty  is  incrensinjj  rather  to  try  to  preserve  the  limb  in 
these  doubtful  cases  than  to  aniputnto  one  that  might  pos^bly  have 
been  saved.  This  principle  is  certainly  justified  on  humane  grounds; 
but  it  cannot  be  denied  that  this  conservative  surgery  may  be  prac- 
tised at  the  cost  of  life,  and  that  we  cannot  with  impunity  vary  too 
much  from  the  principles  of  llie  older  surgeons,  who  generally  pre- 
ferred amputation  in  tJiese  doubtful  cases.  Besides  mode  of  origin 
of  the  injury,  and  the  amount  of  accompanying  contusion,  the  imjxir* 
tanco  in  any  given  case  depends  on  whether  we  have  to  deal  with 
deep  wounds,  with  fractured  bones  lying  far  down  among  the  muscles, 
or  with  bones  lying  near  the  skin,  as  the  danger  of  suppuradnn  de> 
peods  greatly  on  the  depth  and  extent  of  the  bone-injury.  Thus,  an 
open  fracture  at  the  anterior  part  of  the  leg  is  of  more  fiivorable 
prognosis  than  a  similar  injury  of  the  arm  or  forearm.  Open  fractures 
of  the  thigh  are  the  most  unfai'orable ;  indeed,  some  surgeons  always 
amputate  for  such  injuries.  Lai^  nerve-tnmks  are  rarely  torn  in 
firocturcs,  and,  when  they  ore,  it  docs  not  seem  to  have  much  cHect  on 
the  cure;  and  experiments  on  animals,  as  well  as  olKiervnlions  on 
man,  show  that  bones  may  unite  normally  in  paralyzed  limbs.  Injury 
of  hirge  venous  tnniks,  as  of  (ho  fcmond  vein,  cjuises  hn-morrhage, 
which  may  be  readily  checked  by  a  compressing-bandiige,  it  is  true, 
but  may  prove  dangerous  when  the  blood  effused  between  the  muscles 
sod  under  the  skin  begins  to  decompose.  Rupture  of  the  arterial 
trank  of  a  limb  occasionally  leads  at  once  to  considerable  arteriat 
luemorrhages ;  hut  this  is  not  a  necessary  sequence ;  for,  ns  previously 
aboirD,  a  thrombus  quickly  forms  in  the  crushed  artery,  so  that  we  do 
not  always  have  extensiTe  tuemorrhagc.  But,  if,  from  the  nature  of 
the  lurTOorrhage,  wc  rccognire  tlic  rupture  of  no  artery,  aocording  to 
priaciplcs  already  hiid  down,  we  should  either  attempt  to  ligate  the 
artery  at  the  wound,  or  else  at  the  point  of  election.  It  is  true,  tho 
process  of  healing  will  be  delayed  by  this,  but,  except  in  case  of  the 
thigh,  it  is  Btdl  possible ;  so  that  I  do  not  consider  the  rupture  of  a 
lai^  artery,  in  a  case  of  open  fiiicture  of  a  Umb,  as  an  absolute  indi- 
«stioo  for  amputation,  xmless,  as  is  often  tlie  case,  the  other  cipcum- 
g<«ooe>  of  the  injury  are  such  oa  to  render  union  impossible.    Lastly, 
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in  tiio  question  as  to  whether  we  shuU  try  fur  union,  or  proceed  to 
amputation,  we  must  consider  bow  useful  the  limb  cun  be  if  union 
results  and  all  unfavorable  chances  have  been  overcome.  In  compli- 
cated fractures  of  the  foot  and  lower  part  of  the  leg  ihis  question 
may  be  particularly  important,  and  it  has  frequently  been  necessary 
to  amputate  a  foot  because  of  the  change  of  form  and  position  result- 
ing after  tmion  of  an  open,  comminuted  fracture,  which  rendered  it 
useless  for  walking.  The  same  thing  is  to  be  considered  when,  in  a 
case  of  nioderalely  extensive  gangrene  of  the  foot,  we  wish  to  decide 
if  it  should  be  amputated  or  uot.  The  dead  [tortiou  of  the  foot  may 
be  dctiiclied  in  such  an  inconvenient  shape  that  the  remaining  stump 
is  neither  useful  for  walking  uor  for  the  adaptation  of  an  artificial 
limb.  la  such  cases  we  should  amputate,  for  all  our  methods  of  am- 
putating  are  designed  for  the  future  application  of  artificial  limbs. 

Since  the  nature  of  the  subject  has  led  us  directly  to  the  iudico- 
tioDB  for  amputation  in  injuries,  I  shall  at  once  proceed  to  the  sub» 
ject  of  secondary  amputcUioti9,  In  the  question  as  to  whether  a 
complicated  fracture  should  be  amputated  or  not,  you  might  readily 
satisfy  yourself  with  the  idea  that  it  might  be  done  at  any  future 
time  if  the  feais  of  an  unfavorable  course  should  be  realized.  On  this 
point  attentive  observation  shows  that  there  are  two  periods  for  this 
ficooudary  ampututioii.  The  first  danger  thrc^Ltens  the  patient  front 
an  acute  decomposition  about  the  wound  and  the  coixsequcut  putrid 
intoxication  of  the  blooiL  Tlie  question  as  to  this  danger  is  settled 
during  the  first  four  days;  if  it  arises,  and  yuu  then  amputate  (this 
must  be  done  far  above  the  point  of  putrefaction),  it  is  just  at  theutost 
unfavorable  period  for  the  operation,  for  you  will  very  rarely  succeed 
in  saving  your  patient.  Somewhat  more  favorable,  but  still  unfavor- 
able as  compared  with  primary  amputations  (those  made  witliia  tlie 
first  forty-eight  hours),  are  the  results  of  amputations  made  from  the 
eighth  to  the  fourteenth  day;  they  are  particularly  unfavorable  if  the 
•ymptoms  of  acute  purulent  infection,  pyieniia,  arc  distinctly  present. 
If  tlie  patient  has  survived  two  or  three  weeks,  and  profuse  exhaust- 
ing suppuration  or  other  local  indication  for  amputation  arise,  tlie 
results  are  again  relatively  favorable.  Wlmn  some  surgeons  have 
asserted  that  secondary  amputations  give  better  results  than  primary, 
they  have  almost  exclusively  considered  these  later  secondary  ampu- 
tations. But,  if  we  bear  in  mind  how  many  patients  with  oi)en  frac- 
tures die  during  the  first  three  weeks,  that  is,  how  few  of  them  live  till 
the  favorable  time  for  secondary  amputations,  it  seems  to  me  we  can 
have  no  doubt  about  the  decided  advantages  of  primary  amputations. 
Up  to  the  present  timol  have  rarely  found  indications  for  lute  second-' 
ary  amputations. 


ÜNI09  OF  OPEN  FRACTTÜBSS. 


195 


An  open  fracttire  may  unite  in  various  way».  Tlie  sldn-wound,  as 
wdl  M  the  drepcr  parts,  occasionally  lieals  by  lirst  intention ;  this  is  the 
most  favorable  case.  Under  modem  treatment  this  occurs  mora  ire- 
qucntly  than .  formerly,  although,  from  the  nature  of  the  case,  the  re- 
quirements for  this  reault  are  not  often  present.  Far  more  frequently 
(and  this  is  also  fnvonibic)  the  wound  only  suppurates  superficially, 
and  not  between  and  around  the  ends  of  tlto  bone,  but  union  of  the 
bone  takes  place  as  in  simple  subcutaneous  fracture.  The  cases  where 
the  wound  only  affects  tlie  skin,  and  does  not  coinmunicatc  with  the 
fracture,  should  not  be  counted  among  compUcatod.  fracture;  but  the 
limits  are  difficult  to  trace. 

The  process  of  cure  must  of  course  differ  greatly  from  the  above, 
if  tlie  skin-wound  be  large,  the  soft  parts  greatly  contused,  so  that 
fragments  are  detached  from  them ;  if  the  suppuration  extends  deep 
between  the  muscles  and  around  the  bone,  and  even  into  its  medullary 
cavity;  if  tlie  fragments  are  bathed  in  pus;  if  half-loose  pieces  of 
bone  lie  alxjufc,  and  longitudinal  fissures  extend  into  the  bone.  The 
activity  of  tlio  soft  parts  will  remain  essentially  the  same  as  in  subcu* 
tancous  fractures,  except  that  in  this  case  the  inflammatory  new  forma- 
tion docs  not  directly  become  callus,  but,  after  detachment  of  the 
crushed,  necrosed  shreds  of  tissue,  granulations  and  pus  are  formed, 
the  fonner  of  which  are  transformed  to  ossifying  callus.  The  form  of 
the  callus  will  not  be  much  changed,  except  that,  where  the  open 
suppurating  wound  exists  for  a  long  time,  there  will  bo  a  gap  in  the 
callus-ring  till  it  is  dosed  by  the  aftergrowth  of  deep  ossifying  granu- 
lations. Hence  the  process  will  terminate  far  more  slowly  tlian  in 
subcutaneous  fracture,  just  as  healing  by  suppuration  takes  longer 
tlian  healing  by  first  intention. 

Now,  what  becomes  of  the  ends  of  the  fragments  which,  partly  or 
entirely  denuded  of  periosteum,  lie  in  the  wound  ?  \Vhat  becomes 
of  pieces  detached  from  the  bone,  and  only  loosely  attached  to  the  soh 
parts?  As  in  the  soft  parts,  so  here  one  of  two  things  may  happen, 
■ocording  a«  the  ends  of  the  bone  arc  living  or  dend.  In  the  first  and 
most  frequent  ease,  granulations  grow  directly  from  tlie  sur&ce  of  the 
bone.  In  the  hitter,  as  in  the  soft  parts,  plastic  activity  in  the  bone 
occurs  on  the  borders  of  the  living;  interstitial  granulations  and  pus 
form ;  the  bone  melts  away  ;  the  dead  end  of  the  bone,  the  geqncstntmy 
hJhk  off.  Tlie  extent  to  which  this  process  of  detachment  goes  natu* 
tally  depends  on  the  extent  to  which  the  bone  is  dead,  or,  expressed 
more  physiologically,  on  tlic  extent  to  whirii  the  circulation  has  ceased 
from  stoppage  of  the  vessels.  Tliis  extent  may  vary  greatly :  it  may 
possibly  extend  only  to  the'superficlal  layer  of  the  injure^I  l>one :  and, 
■inoe  the  whole  process  is  called  neerotü^  this  superficial  det&clunent 
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of  a.  plate  of  bone  is  termed  necrosis  »uptrßcitülSy  wbile  that  of  the 
whole  fractured  eud  of  tlie  bono  may  be  called  necrosis  totalis  ;  but 
the  latter  term  Is  more  usual  for  iudiuatlug  that  the  cotirc  diaphrsta 
of  a  long  bone,  or  at  least  the  greater  part  of  it,  ü  dctaclicd,  and  the 
opposite  of  thla  is  necrosis  partialis^  The  opposite  of  the  nbove- 
mentionod  necrosis  superficialis,  which  is  also  termed  eJtifoHation,  is 
properly  necrosis  centralis,  that  is,  detachment  of  an  inner  portion  of 
bone.  Kecrosis  superJichdis  and  necrosis  of  the  broken  cuds  und 
partly-detached  fragments  of  the  bone  are  so  often  conibined  with  sup- 
purating fractures,  of  which  we  have  to  treat  here,  tliat  wo  must  treat 
of  them  in  this  place.  It  will  at  Tirst  seem  strange  to  you  that  vascu- 
lar granulations  should  spring  from  the  hard,  smooth oorticul  substouoe 
of  a  long  bone.  From  what  has  already  been  said,  it  will  seem  pos- 
sible tbat^  under  the  mflucnco  of  this  plastic  process,  the  hard  osseous 
tissue  should  be  so  dissolved  that  there  may  be  a  spontaneous  solu- 
tion  of  continuity  between  the  dead  and  hcalLliy  bone.  We  shall  now 
atixl}*  more  exactly  these  processes  of  formation  of  grauulatlous  and 
of  sopporation  in  bone. 

You  will  remember,  from  the  full  description  of  traumatic  suppu- 
ration of  the  soft  parts,  that  in  traumatic  inflammation  the  process 
chiefly  depends  on  firce  suppuration  and  extensive  formation  of  new 
veaeels,  as  well  as  on  direct  cell-infiltration  from  the  blood,  while  the 
interoellulnr  substance  assumes  a  gelatinous  or  fluid  consistence. 
Both  of  these  processes  can  ordy  take  place  te  a  slight  extent  in  bone, 
especially  in  the  firm  cortical  substance  of  a  long  bone,  because  the 
firm  osseous  snbslauco  prevents  much  dilutation  of  the  capillaries 
which  are  enclosed  in  the  llavcrsian  canals.  J  may  at  once  call  your 
attention  to  the  fact  that,  from  this  slight  distensibility  of  the  vessels 
in  the  osseous  canals,  portions  of  bono  may  more  readily  die  than 
would  be  the  case  witli  the  soft  parts,  because,  in  case  of  coagulatioif 
of  blood,  even  in  the  smaller  vessels,  the  nutrition  cun  be  only  imper- 
fectly kept  up  by  collateral  circulation.  Moreover,  tho  ooonoctive 
tissue  and  the  vessels  in  the  Haversian  canals  may  bo  entirely  de- 
stroyed by  suppuration,  so  tliat  necrosis  at  the  ends  of  the  fragments 
will  be  inevitable.  Should  a  vascular  granulation- tissue  develop  on 
the  surface  of  the  bone  or  in  its  compact  substance,  this  can  only  occur 
aa  previously  described,  after  tho  osseous  substiince  (lime-salts  as  well 
as  organic  matter)  has  disappeared  at  the  point  where  the  new  tissue 
is  to  appear;  hence  there  iiuist  be  solution  and  atrophy  of  the  bone- 
tissue,  just  aa  there  are  of  tlie  soft  parts  under  similar  circumstances 
(see  Fig.  36).  The  whole  difference  appears  chiefly  in  the  difference 
of  time,  for  tlie  development  of  granulations  on  and  in  tlic  bone  takes 
much  longer  than  in  the  soft  parts.     I  have  already  stated  that  the 
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soma  process  rcqtiircs  much  longer  in  the  tendons  and  fasciic,  whioh 
have  fuw  vessels,  tlian  in  the  connective  tissue,  muscles,  and  skin  ;  in 
the  bono  it  requires  even  more  time  than  in  the  tendons.  Tlic  con- 
etitutional  po^ver  of  the  inüividtial,  and  the  oousequcnt  so-called 
vitality  of  the  tissues,  are  also  to  be  token  into  constderatioa. 


LECTUnE   XVI. 


I>*T«]opm«nt  of  OtMoni  QniialflOODf. — Hlstolof^.— Detachment  of  tb«  S«qao>crunL. — 
Ilütology.— Om«oiu  Now  Foncfttlon  nroasd  th«  DetAoh&d  SeqDtwtnua.— CaUub  tn 
Btnrpnruiz^e  Fnetoru.— Supporativo  Porlostitli  and  OsUomyolitb.— Ococnl  Cud- 
dluMt.— Fever.— Treatment ;  FencitnuedT  Clos&d,  Split  Drewlng«.— Antlptüoguüo 
ScmodlML.— lounvraioD.— Bulcs  «bout  Bon«-sphDtera. — Aftei-TnMtment. 

WsEX  a  denuded  portion  of  bone  begins  to  throw  out  granular 
tions  on  its  surface  (which  in  complicated  fractures  we  can  only  eee 
when  tlie  ends  of  the  fragments  are  exposed  by  a  large  ekin-wouDd, 
on  the  iBterior  surface  of  the  leg,  for  instance),  we  recognize  ttiis  with 
the  naked  eye  by  the  following  changes:  For  llie  first  eight  or  ten 
d»j8  after  being  denuded  of  periosteum,  tlie  bone  mostly  preserves  ita 
pure  yellowish  color,  which,  even  during  the  last  day  of  tbe  above 
period,  changes  toward  bright  rose-color.  If  we  then  examine  tlie 
surfiice  of  tbe  bone  with  a  lens,  we  may  notice  numlwrs  of  very  fine 
red  points  and  striip,  which  a  few  days  later  become  visible  to  the 
DakcK:)  eye  also ;  these  rapidly  increase  in  si2e,  grow  in  length  and 
breadth,  till  they  unite  and  then  present  a  perfect  granulating  surface 
which  passes  immediately  into  the  granulations  uf  tbe  surrounding 
eoft  parta,  and  subsequently  participates  in  the  cicatrization,  so  that 
sO(^  a  ctcatrijc  adheres  firmly  to  the  bone. 

If  wc  follow  this  process  in  its  finer  histological  details,  whioli 
must  be  chieSy  done  experimentally,  by  aid  of  injected  bones  do- 
prived  of  their  lime,  we  have  the  following  result :  If  the  circulation 
in  the  Ixme  ia  niaintained  near  to  the  surface,  there  is  a  rich  infiltra- 
Uon  of  cells  into  the  connective  tissue  accompanying  Oic  vcMeU  in 
the  Haversian  canals;  this  tissue  grows,  with  the  vusctdar  loops  de- 
veloping toward  the  surface,  out  of  the  bone  at  the  points  where  the 
ntiv<>r«ian  canals  open  externally.  The  development  of  tlu.s  young 
gnuuUtion-mass  laterally  results  at  the  expense  of  roabsorlxxl  bone. 
If  we  maeerate  one  of  these  bones  with  superlicial  granulations,  its 
mrfsoc  will  npficar  gnawed  and  rough ;  in  the  living  bone,  granuliition 
ttflsue  fills  the  numerous  small  holes,  which  all  communicate  with  the 
Haversian  canals.     Tlie  surface  of  the  bone  docs  not,  however,  remain 
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in  this  state,  but,  irhile  the  osseous  granulatioDB  on  tiie  surfiaoe  con- 
dense to  connoctire  tissue  and  cicatriza,  in  the  deeper  parts  thej 
oesify  quite  rapidly,  bo  that  at  tlie  termination  of  the  process  of  heal- 
ing the  surface  of  the  injured  bone  does  not  show  a  deficiency,  b«t 
appears  denser  from  deposit  of  new  bone.  You  see  that  here  too  the 
circunistanccs  arc  exactly  the  same  as  in  subcutaneous  dcTclopmcnt  of 
the  inflammatory  neoplasia.  If  you  look  at  Fig.  46,  and  suppose  the 
periosteum  removed  from  the  surface  of  the  bone,  the  new  formation 
(in  this  case  as  granulations)  will  grow  fungous-like  out  of  the  Barer- 
aiao  f^nftV 

You  will  understand  this  better  if  we  now  follow  more  carefully 
the  process  of  detachment  of  necrosed  portions  of  bone.  Let  us  re- 
turn to  what  we  see  with  the  naked  eye,  and  let  us  suppose  wq  have 
b(!fbre  us  a  portion  of  the  parietal  bone  denuded  of  soft  parts ;  then, 
if  no  granulations,  as  above  described,  grow  from  the  bone,  wc  shall 
hare  the  following  symptoms ;  While  the  surrounding  soft  parts  and 
the  portion  of  bone  still  covered  with  periosteum  hare  already  pro- 
duced numerous  granulations  and  secrete  pus,  the  dead  portion  of 
bone  remains  pure  white  or  becomes  gray  or  even  blackifJi.  It  re- 
mains some  weeks,  sometimes  two  months  or  more;  most  prolifcrant 
gnundations  grow  around  it ;  cicatrization  has  already  begun  in  the 
periphery  of  tlie  wound,  and  we  cannot  decide  how  the  case  will  ter- 
minate, for  in  the  sixth  week  the  sur&ce  of  the  bone  may  look  just  as 
it  did  the  day  after  injury.  Some  day  we  feel  the  bone  and  find  it 
movable;  after  a  few  attempts  one  blade  of  the  forceps  may  be  intro- 
duced under  it  and  we  lift  oH*  a  thin  plate  of  bone,  under  which  wo 
find  luxuriant  gronulatiotas ;  the  under  surface  of  this  plate  is  very 
rough,  as  if  eaten  away.  Now  healing  goes  on  rapidly.  It  is  often 
long  before  the  cicatrix  becomes  permanent  and  solid  enough  to  t& 
sist  all  injuries,  such  as  pressure  and  friction,  but  healing  often  termi- 
nates favorably.  This  is  the  process  that  we  tenn  necrotU  tnpcrß^ 
Cialis  or  exfoliation  of  bone.  We  are  already  acquainted  with  this 
process  in  the  soft  parts;  during  the  first  week  large  shreds  of  tissue 
Ikll  from  the  contused  wound,  sSnoe  on  tlie  border  of  the  healthy  tis- 
sue there  is  an  interstitial  development  of  granulation,  by  whiL-h  the 
tissue  is  detached;  the  process  is  the  same  here.  In  a  bone  deprived 
of  its  lime  we  may  readily  examine  these  processes  aDatomicalty.  The 
inflammatory  neoplasia,  or  granulation  tissue,  develops  on  the  mar- 
gin of  the  healthy  bono  in  the  Ilavnraian  canals.  Tlie  aocomjianying 
figure  (Fig.  51)  may  represent  to  you  the  details  of  this  process. 

If  you  have  fully  understood  what  has  been  said,  it  only  requires 
a  slight  stretch  of  imagination  to  see  how  the  same  process  of  detach- 
ment of  a  fragment  may  extend  through  the  entire  thickness  of  bone ; 


DETACHMENT  OF  TETE  SEQCESTBÜM. 


199 


Fra.  CI. 


ifi! 


m 


/^  ff 


f 


that  is,  how  (and  hero  wo  come  back  to  oomplicaied  fractures)  a  vari- 
able length  of  the  fmctureJ  end  of  a  bone  may  be  entirely  detached, 
when  it  is  incapable  of  living. 
AVlien  the  bone  in  question  is 
thick,  thia  process  requires  sev 
eral  months;  but  at  last  we 
may  find  even  large  pieces  of 
bone  movable  in  the  wound,  and 
remove  them  aa  wo  would  a  bu- 
pcrticial  bony  plate. 

As  regards  splinters  entirely 
detached  from  the  bone,  and  only 
attached  to  the  soft  parts,  their  ^ 
future  fate,  as  rngnrd»  living-  or 
not,  depends  on  how  far  their 
circulation  ia  preserved.  If  they 
are  not  capable  of  living,  they 
at  last  become  entirely  detach- 
ed by  suppurotiuu  of  the  soft 
parts  atUichcd  to  them,  and  of- 
ten, aa  foreign  bodies,  keep  up  Dtaeram  or  d«udinumt  of  «  nocrMsd  pnrtioo  or 

imtatlOO  and  suppuration  of  the       boa« ;  MlVla«  baan ;  c,  now  fomutlna  In  the 

wound.     If  they  arc  capable  of     ucbed.  compan  s^.  S6. 
living,    they    produce    granula- 
tions on  the  free  surface ;  these  subsequently  ossify  and  unite  with  the 
other  callus,  forming  around  the  fractured  ends. 

To  represent  the  relation  of  the  formation  of  callus  to  this  prooees 
of  detachment  of  the  necrosed  ends  of  the  fractured  bone,  I  jiresent 
the  following  figure  (Fig.  52). 

Tlic  fragments  of  the  broken  bone  are  not  accurately  adjusted, 
but  displaced  somewhat  laterally ;  the  ends  of  the  fragmenla  have 
both  become  necrosed,  and  nearly  detached  by  interstitial  proliferation 
of  granulations  on  the  borders  of  the  living  bone.  The  whole  wound 
ia  lined  with  granulations,  which  secrete  pus  that  escapes  at  d.  In 
both  fragments,  an  inner  callus  [bb)  has  formed,  which,  however,  from 
soppuiation  of  the  fractured  Bur£u»s,  baa  not  yet  been  soldered  to- 
gether. The  outer  callus  (c  c)  is  irregular,  and  interrupted  at  (^  be- 
cause the  pua  escapes  here  from  the  first  When  the  granulations 
grow  BO  strongly  as  to  fill  the  entire  cavity,  and  subsequently  ossify, 
healing  is  completed,  and  the  final  result  is  just  the  same  as  in  the 
healing  of  subcutaneous  fractures.  For  ttiis  to  take  place  the  necrosed 
portions  of  bone  must  be  removed,  for  experienoe  shows  they  cannot 
heal  up  in  tbe  osseous  cicatrix.    This  elimination  of  the  sequestrated 
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fi-agincnts  takes  plac«  either  hy  reabsorptioa  or  hy  ariiGcial  remov&l 
otitwnrdly ;  the  fcnmcr  ia  the  raorc  frequent  in  small,  tho  latter  ia 
large  sequestra;  but  union  n'ili  not  result  as  long  as  the  sequestrum 
remains  between  tbe  granulalions  of  the  fragments.  Since  the  open- 
ing at  d  maj  bo  much  coDtractcd  by  the  development  of  external 
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callus,  tho  operative  removal  of  the  necrosed  ends  is  often  very  diffi- 
cult. Wo  find,  by  examination  with  the  probe^  whether  such  seques- 
tra in  the  deeper  parts  really  existed,  and  if  they  are  detached.  If 
you  suppose  the  sequestrum,  a  a  (Fig.  52),  removed  from  the  wound, 
there  is  no  obstacle  to  the  filling  of  the  wound  witli  granulations  and 
to  their  subsequent  ossification.  Such  sequestra  in  complicated  frac- 
tures are  frequently  the  cause,  not  only  of  new  exacerbations  of  the 
acute  suppurative  inilammation,  but  also  of  subacute  and  chronic  peri- 
ostitis, with  protracted  Crm  üodcma  of  the  extremity  and  annoying 
eczcmatous  eruptions  on  tho  skin,  as  well  as  of  long-continued  bone 
fistulac  and  ulcerations  of  tbe  ends  of  the  fragment.  The  action  of 
this  sequestrum  combines  the  double  eflcct  of  a  foreign  body  and 
that  of  local  or  general  purulent  infection. 
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Wc  mny  spcok  hero  of  conditions  as  they  exist  id  the  bone  after 
amputation.  Imagino  E^g.  52  divided  tranfiversoly  at  the  i>oiat  of 
fracture  and  the  lower  half  removed,  then  theconditiun  will  be  just 
tlie  same  as  after  amputation.  Granulatiuns  eitJier  grow  directly 
from  tlic  wounded  surface,  or  a  portion  (the  sawed  surface)  is  uocroaed 
to  a  greater  or  less  extent  (Fig.  53).  Let  this  be  as  it  may,  in  the 
incdulhiry  cavity,  as  well  as  on  the  outside  of  the  bone,  a  neoplasia 
(a  half  callus)  is  formed  j  this  subscqiicnrly  ossifies;  if  you  examine  an 
ainputaliou  stump  several  mouths  old,  you  will  find  the  medullary 
space  in  tlic  stump  of  tbo  bone  closed  by  osseous  deposits,  as  well  as 
external  thickening  of  the  bone.  We  may  here  remark  tliat  the  name 
callus  is  used  almost  exclusively  for  the  bony  new  formation  in  frao* 
tore«,  while  the  young  bony  formations  on  the  outside  occurring  in 
various  ways  are  called  "  osteophytes"  (from  6ar£ov^  bone,  and  0P/*a, 
tumor) ;  callus  and  osteophytes  arc  not  then  very  dilTcrcut,  but  both 
ftre  designations  for  young  osseous  formations. 


In  considering  tlie  process  of  suppuration,  wo  bare  left  out  of  con' 
li^Idoration  two  of  the  constituents  of  bone,  namely,  the  periosteum  and 
tnerlulla.  In  obsoning  the  development  of  «dlus,  we  saw  tliat  the 
periosteum  also  had  something  to  do  with  the  formation  of  new  bone. 
But,  if,  in  open  suppurating  fractures,  the  suppurative  inflammation 
spreads  greatly  as  a  result  of  extensive  contusion,  a  large  amount  of 
periosteum  may  necrose  or  suppurate,  and  in  auch  cases  we  6nd 
widespread  mppuralhfi  peri<istUis  •  the  greater  part  of  a  long  bone, 
AS  the  tibia,  may  be  bathed  in  pus.  The  bouc  tlius  losing  its  conneo- 
tioa  with  the  soft  parts,  its  supply  of  blood  is  withdrawn,  and  from 
Uiisoause  there  may  be  extensive  necrosis  of  the  bone  as  a  result  of 
sappuratire  periostitis.  Hut  these  local  danger«  arc  alight  in  com- 
parison to  the  dangers  to  the  organism  at  large  from  these  deep  sup- 
purations ;  we  shall  hereafter  treat  fully  of  these. 

Jd  the  same  way  the  medulla  either  of  a  long  or  spongy  bone  may 
participate  in  the  suppuration.  From  what  has  already  been  said,  you 
Imow  that,  in  the  course  of  the  nomial  union  of  fracture,  new  bone- 
tiasuG  forms  in  the  medullary  cavity,  and  closes  it  for  some  time.  In 
open,  suppurating  fractures  tliero  is  also  occasionally  suppuration  of 
lue  medulb,  that  may  extend  more  or  less.  Such  a  suppurative  os- 
ieocnyelitis  Is  quite  as  dangorou«,  both  for  the  Ufe  of  the  bone  and  for 
the  entire  organism,  as  suppurativc^xjriostitis.  From  various  causes, 
too,  it  may  asssume  a  putrid  character;  the  larger  veins  of  tlie  bone, 
that  come  fiom  the  medulla,  may  participate  in  tJie  suppuration,  4nd 
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this  disease  is  the  more  destructive  because  of  its  deep  situation;  it  is 
often  first  recognized  at  tbe  autopej.  FHirulent  Osteomyelitis  alono 
may  niso  lead  to  partial  and  even  to  total  nccroüa  of  a  booe,  the  more 
60  wheu  combined  with  suppuraÜTe  periostitis. 

Although  it  was  necessary  to  make  you  aoquainted  with  all  the 
above  local  complicatioaa  of  open  fractures,  I  may  say  for  your  relief 
that  they  rarely  occur  so  extensively  as  above  described ;  neither  total 
necrosis  of  both  ends  of  the  fracturp,  nor  extensive  purulent  perios- 
titis «od  osteomyehlis  are  frequent  results  of  these  fractures ;  but,  for- 
tunately, healing  of  the  deeper  parts  oflen  takes  place  very  simply, 
and  suppuration  only  continues  externally. 

VVIicther  a  iraunmlic  inllumnialiun  leading  to  suppuration  shall 
extend  beyond  the  borders  of  the  irritation  (of  the  injur)')  depends,  as 
in  simple  contused  wounds,  on  the  gnidc  of  the  local  infection  by 
mortifying  tissue  in  the  wound,  and  later  on  all  the  circumstances 
that  we  have  learned  as  direct  or  indirect  causes  of  secondaiy  in- 
flammation of  wounds.  The  greater  the  shattering  of  the  bone  (espe- 
cially in  g^unshot-wouuds),  the  greater  are  all  mediate  and  immediate 
results  of  the  injury. 

Now  a  few  words  about  the  general  condition  of  the  patient,  espe- 
cially as  to /ever.  While  in  subcutaneous  fractures  it  is  to  be  regarded 
as  a  rarity  for  a  patient  to  have  fever,  the  reverse  is  true  in  open  frac- 
ture. If  ever  the  fever  evidently  depends  on  the  extent  and  intensity  of 
the  local  process,  it  does  so  here.  As  we  have  already  mentioned,  in  con- 
tused wounds,  every  extension  of  the  inflammation  is  accompanied  by 
an  increase  of  fever,  and,  generally  speaking,  this  is  the  more  decided 
tho  deeper  the  suppuration.  In  accidental  Osteomyelitis  and  perios- 
titis the  evening  temperature  of  the  body  not  unfrei]uenLly  rises  above 
one  hundred  and  four  degrees  Fahrenheit ;  rapid  elevation  of  tem- 
perature with  chills  is,  unfortunately,  a  frc<]uent  symptom  ;  septicemia 
and  pyemia,  trismus,  and  delirium  potatorum,  are  especially  apt  to 
accompany  suppurating  fractures,  so  that  I  can  only  repeat  here, 
what  I  said  at  the  beginning  of  the  chapter,  that  any  open  fracture 
may  bo  or  may  bccnmo  a  severe  and  dangerous  injury.  Hence,  the 
greatest  circumspection  and  care  are  necessary.  I  can  tell  you,  from 
my  own  experience,  that  the  most  successful  operation  never  gave  me 
such  pleasure  as  the  successful  union  of  a  severe  oomplicjitcd  fracture. 

Let  us  now  pass  to  the  treatment  of  open  fractures  After  tho 
advantages  of  firm  dressings  had  become  apparent,  it  was  natural  to 
try  them  in  modified  forms  in  open  fractures ;  indeed,  some  time  since, 
Seutin^  tho  inventor  of  the  starch-bandage,  used  the  so-called  fenes- 
trated handagej  L  e.,  in  tlie  firm  starch-bandage  he  made  an  opening 
corresponding  to  the  wound  in  the  soft  parts,  so  as  to  leave  tbe  latter 


TREATUENI  OF  OPEN  FRACTURES. 


S03 


open  to  observation  during  treatment.  Tlie  primitive  forms  of  these 
fenestrated  starcli  und  pluster  bandages  also,  which  are  now  often  used, 
had  great  ubjcctions^  that  may  uow  be  coiiBidorcd  as  overcome.  The 
ditef  objection  to  the  fenestrated  bandage  was  tbut  the  undei^bond- 
•ge  »nd  the  wadding  wore  readily  saturated  with  pus,  wltich  decom- 
posed and  became  offensive.  Extensive  experience  has  shown  me 
that  these  objectionB  may  be  overcome ;  it  is  only  necessary  to  make 
tiie  openings  large  enough,  to  round  off  the  edges  with  strips  of 
muslin  attached  by  plaster,  to  make  the  dressing  firm  by  means  of 
Iii$^9  position-splints,  by  introducing  strips  of  wood,  eta,  and  to  catch 
t]ie  secretion  from  tlie  wound  in  basins  placed  beneath.  If  this  dress- 
inj^  remain  Grm  and  clean,  the  trouble  of  its  first  application  is 
well  repaid,  not  only  by  the  brilliant  success  of  this  modo  of  treat- 
ment, but  also  by  the  great  saving  of  time  in  the  subsequent  care  of 
tbe  wound.  For  some  time  I  employed  plaster-bandages  in  open 
fractiurca  in  this  way :  at  first  I  applied  them  closed,  just  as  in  simple 
fractures,  and  soon  slit  them  up  lengthwise,  opened  them,  and  dressed 
the  wound  every  day  or  two  as  requireii,  without  moving  the  fmg^ 
mcnts,  and  continued  this  till  the  wound  was  he&Icd,  then  applied  a 
new  closed  bandage,  l^his  method  is  good  for  some  coses,  and  shows 
some  good  results.  The  essential  thing  in  these  dressings  is  that, 
after  deciding  not  to  amputate,  even  the  most  complicated  fractures 
should  be  placed  in  the  plaster-dressing  immediately  after  the  injury, 
just  as  in  the  case  of  simple  fracture,  only  vith  tlie  difference  that 
the  wound  should  first  be  covered  with  charpie  or  compresses  previ- 
ously dipped  in  lead-water  or  solution  of  chloride  of  lime,  and  that 
quantities  of  wadding  (two  finger^breadths  tiiick)  should  be  laid  on 
the  limb  before  the  dressing  is  applied»  so  that,  even  if  there  should 
be  swelling,  the  limb  may  not  be  strangulated  by  the  dressing. 

The  difficulty  of  applying  any  firm  dressing  is  increased  by  the 
presence  of  a  large  wound  or  of  several  wounds  at  the  same  time. 
Should  there  be  extensive  and  deep  suppuration  in  such  cascSi,  so  that 
numerous  counterKipcnings  must  be  made,  and  the  number  of  the 
wounds  thus  increased,  it  will  be  impossible  to  keep  the  same  dress- 
ing long,  and  we  may  then  be  obliged  temporarily  to  return  to  splints 
wid  fracture-boxes,  which  must  bo  completely  renewed  cverj  day. 
Moreover,  as  you  may  gather  from  what  has  been  said,  these  severe 
cases  often  stand  on  the  borders  of  amputation,  i.  e.,  their  union  is 
rcry  problematical.  The  more  practice  one  has  in  the  application  of 
the  plaster-dressing,  the  more  rarely  will  bad  accidents  happen. 
Smoe  X  have  applied  the  dresäiug  iu  the  above  manner  to  complicated 
firvctures,  I  see  diffuse  septic  inflamnmtions  and  secondary  suppura* 
tioos  much  more  nuely.     I  am  convinced  that  the  treatment  of  open 
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fractures  hy  plastciHlrcssings  is  the  best ;  but  ihii  method  must  be 
studied,  VIC  must  not  suppose  wo  know  it  a  priori. 

Should  a  surgeon  of  the  old  school  see  our  present  treatment  of 
frut:tures,  simplo  ns  well  as  complicated,  he  would  consider  it  not  only 
irrational  but  foolhardy,  for  formerly  fractures,  like  all  other  iujui-ies, 
were  treated  first  by  ant iphlogis tics,  every  thing*  else  being  secondaiy. 
Hence  it  was  considered  necessary  to  apply  leeclios  to  the  limb  in  the 
vicinity  of  the  fracture,  to  keep  on  oold  compresses  or  bladders  of  ice, 
and  to  purge  the  patient  freely.  Subeequeutly,  when  suppuration 
from  the  open  fracture  began,  they  usually  resorted  to  cataplasms, 
which  were  coutiuued  till  healing  was  almost  completed.  Besides 
this,  splints  were  applied  and  changed  about  ercrj'  two  or  three  days, 
according  as  the  wound  was  dressed  more  or  less  frequently  on  ac- 
count of  the  suppuration.  Xarrey  waa  one  of  the  first  to  speak 
against  this  frequent  change  of  dresdngs  in  wounds,  especially  in  open  i 
fractures ;  jf  we  may  trust  his  notes,  he  carried  this  idea  to  an  unjus- 
tifiable extent,  fur  he  did  not  always  remove  the  dressings  even  when 
quantities  of  maggots  had  developed  under  them.  Of  late,  the  gen- ! 
era!  opiuion  is  that,  in  the  treatnient  of  open  as  well  as  of  simple  frac^ 
tures,  the  accurate  fixation  of  the  fragments  is  the  first  requirement  for 
favorable  union,  and  that  nothing  is  more  apt  to  excite  inflaznmation 
around  the  wound  than  movement  of  the  fragments.  Hence  a  firm 
dressing  is  the  most  important  and  efficacious  antiphlogistic  that  we  ' 
can  use  We  here  repeat  a  previous  remark,  that  cold  and  abstrac- 
tion of  blood  have  no  prophylactic  and  antiphlo^stic  action,  as  was  for- 
merly supposed.  If,  on  account  of  commencing  progressive  inÜamroa- . 
tion  around  the  wound,  I  consider  it  neocesary  to  apply  ioe,  I  remove 
a  piece  from  the  piaster-dressing,  corresponding  to  the  point  where 
the  ice-bladder  is  to  be  applied.  In  case  of  suppuration  about  the 
woimd,  opening«  are  to  be  made  for  the  escape  of  pus.  The  general 
principles  os  to  the  choice  of  the  point  for  the  opening  is  to  make  the 
countcr-opeaiug  where  fluctuation  is  most  distinct,  and  where  the  soft 
partA  arc  thinnest,  where  tlie  pus  will  escape  most  readily  without 
preaenre  from  the  finger.  If  we  hare  to  cut  openings  in  the  bandage, 
this  may  be  done  most  easily  two  or  three  hours  after  its  application. 
Aft^>r  making  openings  in  the  plaster^bandage  corresponding  to  the 
wound,  without  disturbing  the  limb,  we  separate  the  wadding,  remove 
the  charpie,  and  bind  the  opening  carefully  ;  then  with  a  spatula  we 
introduce  wadding  under  the  edges  of  the  opening  to  prevent  the 
secretion  from  the  wound  getting  under  the  dressing.  J^or  more 
than  a  year  I  have  been  leaving  these  teounde  open  also,  and  have 
been  eutonis/ted  at  the  success  of  this  method  0/ treatment.  In  the 
treatment  of  oomplicated  fractures  with  plasterdressinge,  very  care- 
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ful  manipulation  and  the  knowIc<1gc  of  a  large  number  of  details 
wfaiob  can  only  bo  acquired  at  tlic  bedside  of  the  patient,  are  nece»- 
saiy ;  the  gift  of  inventing  modifieaiions  of  various  forms  of  dressing 
ifl  also  necessary.  Tlie  treatment  of  open  fractures  is  often  very  dilfi- 
cult;  every  one  employs  in  practice  the  method  he  has  learned;  it 
makes  little  difference  whether  we  employ  plaster,  starch,  or  liquid- 
^BM  dressings;  the  essential  thiug  is  for  the  fragments  to  lie  quiet 
and  finn,  and  not  to  be  moyed  by  the  dressings,  then  the  patient  will 
recover  wcU  and  without  pain.  Tlic  favorable  experience  of  immer- 
rion  in  contused  wounds  of  the  hand  ond  foot  haa  induced  some  sur^ 
geons  to  treat  complicated  fnicturcs,  of  the  leg  and  forearm  at  least, 
in  the  same  way.  In  the  Berlin  surgical  clinic  they  have  tried  keep- 
ing the  fractured  limb  dressed  with  a  fenestrated  plaste>bandage,  in 
»  permanent  water-bath ;  for  this  purpose  the  plaster  must  be  made 
water-tight  with  cement,  solution  of  shellac,  liquid  glass,  collodium,  or 
tomethiug  of  tliat  sort.  The  results  of  this  treatment  arc  celebrated. 
But,  should  any  suppurative  inflanunatioa  oocur  about  the  wound,  in 
which  the  watcr^buth  is  injurious,  tliis  method  would  appear  to  mo 
less  suitable  than  any  other. 

In  the  treatment  of  open  fraotures  with  ^linta,  we  generally  usa 
straight,  nanxjw  wooden  splints ;  in  the  lower  extremity  these  arc  pro* 
vided  with  a  suitable  foot-piece. 

As  we  commenced  speaking  of  the  treatment  of  complicated  frao- 
tures by  describing  the  dressings,  I  must  add  a  few  words  about  the 
first  examination.  The  diagnosis  of  complicated  fractures  is  made 
like  that  of  simple  fractures.  Passing  the  fingers  into  the  wound  is 
usually  unnecessary  and  injurious;  we  should  only  draw  out  splinters 
of  bone  when  we  thiidc  wo  feel  or  see  ihein  entirely  loose;  the  lees 
jou  examine  the  wound  the  better.  We  leave  all  adherent  splinters 
of  bone ;  sawing  off  pointed  ends  of  fragments  (primary  resection  of 
the  fragments)  I  consider  unneoessary  and  generally  injurious ;  I  have 
only  done  it  when,  even  under  chloroform,  they  projected  so  that  it 
was  iropofifiible  to  replace  and  keep  them  in  position.  The  reposition 
of  the  fragments  should  be  accttratdy  made  before  the  application  of 
the  dressing;  subsequent  bending  and  traction  should  be  decidedly 
aroided,  and,  if  it  should  be  necessary  on  account  of  great  dislocation, 
should  be  postpone<l  till  healing  of  the  wound.  In  the  same  way 
early  Ixaetion  on  half-detached  splinters  of  bone  ia  entirely  inappro- 
(ifiate  and  useless ;  a  piece  of  dead  bone  adherent  to  the  periosteum 
or  other  soft  parts  is  gradually  detached  spontaneously,  and  may  then 
be  removed.  We  should  not  examine  till  quite  late,  when  the  wound 
is  fiitidoufl,  to  see  if  fragments  situated  deeply  are  necrosed,  and 
i^Otild  then  do  it  very  carofutly  and  with  very  clean  instrumeot«.     If 
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there  be  extensive  necrosia  of  one  or  both  fractured  ends,  their  ex 
traction  maj  be  very  difficult ;  we  then  resort  to  the  same  operations 
as  for  necrosis  {rom  any  cause ;  we  shall  speak  of  this  when  treating 
of  diseases  of  the  bones,  but  this  should  not  be  done  till  the  process 
has  become  chronia 

The  union  of  complicated  fractores  always  requires  longer  than  in 
simple  fractures ;  indeed,  in  protracted  si^purationa  it  may  take  double 
the  time.  We  have  to  decide  Ihis  by  manual  examination,  and  not 
allow  the  patient  to  attempt  walking  till  the  fracture  is  perfectly  con- 
solidated. The  disappearance  of  the  callus,  its  condensation,  its  atro- 
phy externally  and  its  reabsorption  till  the  medullary  cavity  is  re- 
stored, go  on  just  as  in  simple  subcutaneous  fructurea  The  treat- 
ment of  compHoated  fractures  is  one  of  the  most  difficult  things  in 
surgeiy ;  we  never  cease  learning  on  this  point 
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.  •  Bstardsd  Fomution  of  Callas  (od  Dflvolopmoot  of  PtondarthrDaU. — Oatuo*  ofton 
BokDcnra.  —  Local  Catuc«.  —  CoiuUlutiooal  Caaacs.  —  AtuUinücnl  CondHIoQS.— 
Tnatmut:  iatertulf  opoKÜTe;  CritidBia  of  Uethodi.  s.  Oblifiucly-anitad 
TneütMM ;    Bcbreakln^,  Bloody  Opantioiu. — Abaomul  Davolopmonl  of  Callas. 


:.— RETARDED  DEVELOPMENT  OF  CALLUS   AND   FORMATION  OF  A  SO- 
CALLED  FALSE  JOINT— A  SO-CALLED  PSEÜDAKTKE08IS. 

UxDKit  some  circumstances,  which  we  do  not  always  sufficiently 
understand,  a  fracture  is  not  consolidated  after  the  lapse  of  the  usual 
time;  indeed,  it  maj  Dot  consolidate  at  ail, but  the  seat  of  fracture 
may  remain  painless  and  movable,  which  of  course  impairs  tlie  func- 
tion of  the  limh,  even  to  the  point  of  .entire  uselessness.  A  abort 
time  since,  a  strong^  farmer-boy,  with  simple  subcutaneous  fracture  of 
the  log  without  dislocation,  entered  the  hospital ;  as  usual,  a  plaster- 
bandfige  was  applied  and  renewed  in  fourteen  days,  Six  weeks  after 
the  fmcturc  the  dressing  was  removed  altogether,  in  the  expe<:tation 
that  union  had  taken  place;  but  the  point  of  fracture  was  EtHl  p«> 
lectly  movable,  nor  could  any  callus  be  felt,  I  here  tried  the  sim- 
plest remedy  in  such  cases,  I  narcotized  the  patient,  and  then  rubbed 
the  fregroents  strongly  together  till  crepitation  could  be  distinctly 
perceived;  then  t  applied  another  plaster-dressing,  and  on  removing 
this  in  four  weeks  found  the  fracture  tolerably  firm.  I  placed  the  pa- 
tient in  »  frscture-box,  and,  without  placing  any  bandngc  on  Uie  leg, 
had  its  anterior  surface  painted  daily  with  strong  tincture  of  iodine. 
After  this  had  been  continued  a  fortnight,  the  fracture  was  perfectly 
firm  ;  the  patient  now  stood  with  the  aid  of  crutdics,  and  in  a  short 
time  WB8  dismissed  cured.  I  know  of  two  other  eases  from  the  prac- 
tice of  colleagues,  where  simple  fractures  in  very  healthy  young  per- 
sona did  not  consolidate,  but  formed  pscudarthroscs.  Such  oocva* 
renoos  are  to  be  regarded  as  very  rare ;  usually  there  is  some  peculiar 
15 


208 


APPEN'On  TO  CHAPTERS  V.  AND  Vt 


tnuse,  «uch  as  db^casc  of  the  bone,  that  induces  false  joint.  There  are 
certain  fractures  of  the  huuiau  skeletoo  -which  from  rarious  causes 
very  rarely  unite  by  bony  callus;  amon^  these, are  intracapsular  frac- 
tures of  tiie  neck  of  the  femur,  nock  of  the  humerus,  and  fractures  of 
the  olecranon  auJ  patella,  ^Vhon  fractured  transversely  the  two  latter 
boues  se[>arate  so  iar  that  the  osseous  substaucc  formed  ou  the  two 
ends  cannot  meet,  so  that  only  a  li^mcntous  union  can  take  phioc  be- 
tween these  two  parts  of  bone.  AVhcn  fractured  williiii  the  capsule 
the  head  of  the  feuiur  has,  it  is  true,  a  suppiv  of  blood  through  a 
amalt  artery  which  enters  it'tbrough  the  lipimentum  teres,  but  this 
source  of  nutrition  is  very  slight,  oonsoqucntly  tin.»  production  of  bone 
from  the  small  fragments  is  alight.  In  fracture  of  the  head  of  the 
humerus  within  the  capsule,  in  the  rare  case  of  part  of  the  head  be- 
ing entirely  detached  from  the  rest  of  Uie  bone,  this  portion  of  bono 
will  receive  no  supply  of  blood,  and  will  act  as  a  foreign  body ;  its 
union  can  scarcely  be  expected.  In  the  above  examples,  we  regard 
non-union  so  much  as  the  rule  that  we  do  not  usually  call  them  cases 
of  pseudurthrosifl.  But  I  wish  to  show  you  that  there  may  be  purely 
local  causes  that  predispose  to  pseu<larthrosis ;  among  these  espe- 
cially belongs  complete  loss  of  large  pieces  of  hone,  after  the  removal 
of  which,  in  open  fractures,  tliere  may  be  so  large  a  defect  that  it  will 
not  be  again  filled  by  now  bone-tissue.  Protracted  suppuration  with 
ulcerative  destruction,  and  extensive  detachment  of  the  ends  of  the 
fragments,  may  also  lead  to  pscudorthrosis.  Moreover,  the  treatment 
is  occasionally  blamed ;  too  loose  a  dressing,  or  none  at  all,  and  too 
early  motion,  are  occasionally  acctised.  On  the  other  hand,  it  has 
been  assorted  that  too  continued  application  of  cold,  the  simultaneous 
ligation  of  large  arteries,  and,  lastly,  U}0  tight  a  dressing,  may  iuter- 
furo  with  proper  development  of  bony  callus.  All  this  alone  does  not 
neoessanly  lead  to  pseudarthrosis,  but  may  act  as  a  second  cause  when 
the  general  conditions  of  nutrition  in  the  organism  predispose  to  it 
On  the  general  predispositions  and  bone  diseases,  the  following  mav 
be  mentioned  as  disposing  to  pseudarthrosis:  bad  nutrition,  debility 
from  repeated  losses  of  blood,  specific  diseases  of  the  blood,  such  as 
Bcorbutis,  or  cancerous  cachexia.  Of  the  diseases  of  the  Ixmes,  it  is 
chiefly  osteomalacia,  atrophy  of  the  cortical  substance,  with  enlarge- 
ment of  the  medullary  cavity,  in  which,  as  already  mentioned,  in  certain 
stages  there  is  not  only  decided  fragilit^is  ossium,  but  in  which  also  the 
obanoes  for  reunion  are  slight.  I  have  stated  alt  this,  because  it  is  gen- 
erally accepted,  although,  on  sharp  critical  examination,  some  of  the 
above-mentioned  predispoidng  causes  for  pseud  arthrosis  are  of  very 
different  value,  while  the  significance  of  others  is  entirely  doubtfuL 
In  the  same  way.it  is  a  nommon  belief  that  fractures  are  not  consoU* 
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iatcd  ID  pregnant  females.  Tliis  is  not  true  in  all  coses;  lah&vc  my- 
self seen  ntuneruus  fractures  umto  in  preguaiit  women,  only  once 
hardeoing^  of  tlic  callus  was  delayed  a  fen*  \rccks  in  a  fracturo  uf  the 
lower  end  of  the  ludius,  which  was  recognized  late,  as  might  abo 
occur  in  women  not  pregnant,  or  in  men. 

The  abnormity  of  the  healing  process  in  case  of  pseudarlhrosis  is 
not  due  to  the  non-formutiou  of  callus,  but  to  the  failure  of  ossiHca- 
IJOD  in  tlie  new  formation.  The  substance  connecting  llie  fragmcnta 
becomes  a  more  or  less  rigid  connective  tissue,  by  wliich  the  ends  of 
the  bone  arc  held  more  or  less  closely  together.  If  t!ie  frogmenta  lie 
so  close  that  they  come  in  contact  on  motion  of  the  limb,  a  ca\'ity 
with  smooth  walls,  filled  with  sero-raucous  fluid,  forms  between  thera 
in  the  uniting  ti&sue;  and,  on  the  fractured  ends,  cartilage  has  been 
found,  90  that  there  was,  in  fact,  a  sort  of  new  joint.  Tfiis  does  not, 
however,  occur  very  often,  but  in  most  cases  we  have  simply  a  firm 
connecting  mass,  wliich  sinks  directly  into  the  fragments  like  a 
tendon.  "N^Hieii  such  a  [»seudarthrosJa  is  in  a  small  bone,  such  as  the 
cla^ncle,  or  one  of  the  bones  of  the  forearm,  the  disturbance  of  func- 
tion is  al^rays  bearable ;  but,  if  it  be  located  in  the  ami,  thigh,  or 
leg,  of  course  there  must  be  considerable  impairment  of  function. 
In  some  cases  it  is  possible,  by  suitable  supporting  apparatus,  to  give 
the  limb  the  ncccsjiary  firmness;  in  other  cases  we  cannot  do  this  at 
aQ,  or  only  incompletely,  so  that  for  a  long  time  attempts  have  been 
made  to  cure  this  disease  by  operation,  that  is,  by  inducing  oasifica^ 
tion.  Before  pasang  to  the  methods  used  for  this  purpose,  we  must 
mention  the  attempts  made  to  prevent  false  joint,  and  to  cure  it,  when 
ooce  established,  by  internal  remedies.  Preparations  of  lime  arc 
chiefly  used  for  this  purpose.  Phosphate  of  lime  was  given  internally 
in  the  slmpe  of  powder;  lime-water  was  given  in  milk,  but  without 
much  benefit.  Of  Uie  lime  given  in  this  way,  little  is  absorbed,  and, 
of  this  superfluous  lime  taken  into  the  blood,  much  was  excreted 
through  the  kidneys,  so  that  the  pseud  arthrosis  Imd  Uttle  good  from 
it  We  may  expect  more  from  general  regulation  of  diet,  and  pro- 
scribing articles  of  food  that  contain  lime.  Residence  in  pure  country 
air,  and  milk-dict,  are  to  be  recommended;  but  you  must  not  expeot 
too  niudi  from  tliesc  remedies,  especially  in  a  fuUy-fbrmod  lalsc  joint 
that  has  existed  for  years.  The  local  remedies  all  aim  at  inducing 
inflammaiion  in  the  ends  of  the  bone  and  parts  around,  bec-iuse  ex- 
perience shows  tliat  most  inOammations  in  the  bone,  especially  sub- 
crutonoous  trnumatio  ones,  induce  formation  of  bone  in  their  immedi- 
tte  vicinity.  The  remedies  employed  ran,'  very  greatly.  We  hare 
already  mentioned  two  of  tlicm,  nthhing  t/ie  /raffinentg  together,  and 
painting  with  tincture  of  iodine.    Here  also  would  belong  tlic  appH- 
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Cfttion  ot  Fialen  and  of  the  hot  iron  to  the  part  of  the  limb  oorre- 
eponding  to  the  fractore*  By  the  foUowiog  remedies  we  act  more  on 
the  intcrmediale  h^montous  tissue :  long,  tliin  acupnncturtyne^dlei 
are  passed  into  the  ligauit;uioua  band,  aod  left  tberc  lor  a  few  days  to 
excite  irritation ;  we  may  connect  the  ends  of  two  of  these  needles 
with  the  poles  of  a  gulvaaic  battery,  and  pass  an  eleetrical  current  as 
an  irritant  Tliis  proceeding  is  called  ^Uctro-puncturt ;  it  is  little 
used.  Wo  may  also  pass  a  thin,  small  tape,  or  several  threads  of 
silk  (a  so-called  9tton  or  a  strong  li^ature)^  through  the  ligamentous 
tissue,  and  leave  it  tlicre  till  tberc  is  free  suppuration  around  it.  The 
following  operations  attack  the  bone  more  directly;  tliey  arc  quite 
Qumcroua.  For  instance,  a  narrow  but  strong  knife  is  passed  as  deep 
aa  the  fracture,  and  the  ligamentous  tissue  is  shared  first  from  the 
end  of  one  fragment,  then  from  the  other,  without  enlarging  the  skin- 
wound.  This  is  called  the  subcutaneous  bloody  freshening  of  the 
fragments.  Or  wc  may  make  an  incision  down  to  tlie  bone,  dissect 
out  the  two  fragments,  perforate  them  close  to  tbe  fractured  end,  and 
pass  a  sufiiciently  thick  lend  wire  through  the  perforations,  twist  the 
ends  together,  so  aa  to  approximate  the  fragments,  or  else,  after 
making  an  incision,  wc  may  saw  off  a  thin  piece  from  each  fragment, 
and  treat  the  resulting  wound  like  an  open  fracttu^ ;  and  to  this 
operation,  resection  of  the  fraffments^  we  may  add  the  appliration  of 
a  ntture  of  the  bone,  Tlie  following  operation  originates  witli  Ditf- 
fenbach:  Corresponding  to  tbe  ends  of  tbe  fragments  he  makes  two 
small  incisions  down  to  tbe  bone,  then  be  perforates  the  ends  of  the 
bene  dose  to  its  borders,  and  with  a  hammer  drives  tvon/  pegs^  of 
suitable  tliickness,  into  tbe  pcrforationa.  The  conseqiicuoe  is,  a  for- 
mation around  these  foreign  bodies  of  new  bone,  which,  when  ex- 
tensive enough,  08  it  may  always  be  made  in  the  cotvse  of  time  by 
repeating  the  operation,  causes  firm  union.  I  will  here  mention  tliat, 
when  extracted  in  a  few  weeks,  these  ivory  pegs  look  rough  and 
ooTTodod  at  the  points  where  tbcy  were  in  contact  with  the  bone, 
while  tbe  perforation  in  which  they  lay  is  mostly  filled  with  granula- 
tions ;  occasionally  the  pegs  are  not  removed  ;  the  openings  tlirongh 
vUch  they  were  introduced  heal.  This  proves  absolutely  that  dead 
hone^  among  which  ivory  is  to  bo  classed,  may  be  dissolved  and  reab- 
sorbsd  by  the  growing  osseous  ffrcttxukUions.  We  shall  hereafter  have 
frequent  occasion  to  return  to  this  much-contested  question,  which  is 
very  important  in  some  bone-diseases;  we  have  already  spoken  of 
the  theoretical  causes  of  tliis  reabsorption  (p.  179).  S,  v.  Langenr 
beck  has  modiBcd  this  operation  of  J}icffenbach  by  using  metal 
screws  instead  of  ivory  pegs;  immediately  after  the  operation  ho 
iostens  these  screws  to  an  apparatus,  which  keeps  the  fragmenta  im* 
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morable.  After  &U  these  Operations,  a  suitable  dressiD^  must  be 
applied  to  keep  tlie  fingmcnts  fimi, 

Tbc  modea  of  opcratiüo  io  pseudartluosis,  of  .wbich  I  bare  only 
mcntionod  the  prindpoJ  ones,  are,  ae  jou  sec,  quite  numerous;  and,  if 
tbe  results  of  treatment  corresponded  to  the  number  of  remedies,  this 
would  belong  to  the  most  curable  class  of  diseases.  But  in  medicine 
you  may  generally  take  it  that,  with  the  increase  in  number  of  reme- 
dies for  a  disease,  their  value  deercases.  Easy  and  certain  as  some 
forms  of  pseudarthosis  are  to  cure,  others  are  just  as  difficult ;  nor  arc 
all  the  different  methods  suited  to  the  same  case.  In  the  first  place, 
the  operatiuns  ^Tiry  greatly  as  to  danger,  being  much  more  dangcroua 
in  limbs  with  thick  soil  parts,  espedally  iu  the  thigh,  than  in  otbej^ ; 
and,  as  may  be  rcadiiy  supposed,  the  non-bloody  operations  arc  lesa 
dangerous  ttiau  the  bloody ;  thos«  made  «itb  a  small  wound  less  so 
than  those  witli  larger.  As  regards  efficacy  and  certainty,  I  consider 
the  introduction  of  a  bone  atUttre  and  resection  as  those  which,  even 
io  the  worst  cases,  give  proiwrtionatcly  the  quickest  results,  Iwt 
which  still  have  nil  the  elements  of  danger  of  a  fracture  complicated 
by  m  wound.  The  treatment  with  ivory  pegs  is  less  dangerous,  ex- 
cept in  the  thigli,  xchere  every  fiüse  joint  is  dangerous,  and  I  think  it 
would  accomplish  the  object  in  most  cases,  if  the  operation  were 
repeated  often  enough.  I  have  seen  good  results  from  this  treats 
roent,  and  from  Yon  Langenbeck^t  screw  apparatus,  as  well  as  from 
tlic  bone  suture. 

In  pseudarthrosis  of  the  thigh  the  question  may  seriously  be 
aaked,  if  wc  should  not  prefer  amputation  at  the  point  of  the  false 
joint  (which  is  of  fin-orable  prognosis)  to  any  other  dangerous  or 
doubtful  operation.  Iliis  question  only  the  peculiarities  of  the  in- 
dividual  case  can  decide.  In  some  cases  tlie  safe  aid  of  a  suitable 
splint  app/iratus,  made  by  a  skilful  instrument-maker,  is  preferable  to 
any  oi)enitiüa. 

2.— OBLIQUELY-UNITED  FRACTURES. 

Although,  with  the  progress  made  in  the  treatment  of  fractures,  it 
18  now  rare  for  union  to  occur  in  so  oblique  a  direction  as  to  render 
tlie  limb  entirely  useless,  still,  cases  from  time  to  time  arise  where, 
JD  spite  of  the  greatest  care  of  the  surgeon,  in  fractures  with  open 
wounds,  dislocation  cannot  be  avoided,  or  else,  from  coreleasness  or 
great  rcstlennesa  of  the  patient  and  loose  application  of  the  drea»> 
ingt,«  conaiderable  obliquity  in  the  position  of  the  fracture  remaina. 
Id  many  cases  this  is  so  slight  that  the  patient«  do  not  care  to  get 
rid  of  the  defonnity;  improvement  of  the  position  would  only  bo 
desired  in  cases  where,  from  considerable  obliquity  or  shortening  of  a 
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foot  or  leg,  the  movements  are  decidedlj  impaired.  There  are  vari- 
ot»  means  by  which  we  may  greatly  improro  or  entirely  get  rid  of 
these  deform itip!^.  If,  during  the  pmoesa  of  uniun,  we  noticx!  that  the 
fragments  are  not  exactly  coopted,  we  may  undertake  the  adjustment 
at  any  lime  in  simple  subcutaneous  fractures.  If,  in  an  open  fracture, 
obliquity  of  the  fragments  has  taken  place  under  the  first  dressing,  I 
Btrongly  urge  you  not  to  try  to  rectify  it  before  tlie  wound  has  healed; 
yon  would  thus  break  up  the  dt^per  granulations,  and  the  severest 
inllanmiatiou  might  agaiu  be  excited.  la  fractures  tlint  hare  long 
suppurated,  the  callus  long  remains  soft,  so  that  you  may  always  sub- 
sequently accomi>li.<h  a  gfradual  improvement  in  position  by  properly 
padding  the  splints  first  iu  one  place,  then  in  anotlier,  or  perhaps  by 
continued  extension  with  weights.  If  the  franturc  be  (uMy  consoli- 
dated in  an  oblique  position,  vreibave  tho  following  remedies  for  its 
improvement : 

1.  Correction  by  bending  tlio  callus,  by  infraction  /  for  this  piii^ 
pose  wo  aoiestbctize  tlie  patient,  aud  with  the  hands  attempt  to  bend 
the  limb  at  the  point  of  fracture ;  if  we  succeed  in  so  doing,  we  apply 
a  firm  dressing  with  the  limb  in  the  improved  position.  This  mcüioü, 
so  free  from  danger,  can  only  be  successful  while  the  callus  is  still  soft 
enough  to  be  bent ;  hence  it  can  only  be  done  soon  after  the  fmoture. 

2.  Complete  breaking  up  of  the  ossified  callus.  This  also  may 
sometimes  be  done  by  the  hands  alone,  but  frequently  other  mechan- 
ical means  will  have  to  be  resorted  to.  For  this  purpose  various  ap* 
paratuscs  have  been  constructed,  such  as  lever  and  screw  macliines  of 
oonaiderablc  power ;  one  of  the  most  terrible  bears  the  name  of  "  dyfr 
morphosteopaliuklastes.^'  All  these  apparatuses  should  only  be  used 
with  the  greatest  care,  so  as  not  to  cause  too  much  bruising  and  con- 
sequent necrosis  of  the  skin  at  the  point  where  the  machine  is  applied 
on  which  the  limb  rests.  F<»-  the  not  unfroquent  obliquely-united 
fractures  of  tho  thigh,  the/orced  extension  of  A.  Wctffner  (by  the 
apparatus  of  Schneider  and  Mcnet^  which  we  also  employ  for  reduc- 
ing old  dislocations)  has  been  resorted  to  with  suecess.  The  follow- 
ing illustration  will  fully  explain  the  meclianical  effect  of  this  exten- 
sion :  If  you  have  a  bent  rod,  and  let  a  strong  man  take  hold  of  each 
end  and  draw,  the  rod  will  break  at  the  jwint  where  it  is  bent  most. 
If  a  new  fracture  of  the  thigh  has  been  caused  by  indirect  force  at  tho 
bent  part,  and  the  fragments  be  adjusted  in  a  straight  position,  you 
apply  a  plasterdressing  at  once  while  the  limb  is  still  hold  in  the  ma- 
chine. As  far  as  our  present  experience  goes,  this  method  appears  to 
be  entirely  free  from  danger. 

3.  The  bloody  operations  on  tho  bone,  of  which  there  are  two  in 
use,  are  more  dangerous ;  the  first  of  these  is  the  subcutaneous  ost^ 
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otomy  of  Ji.  V.  JMngenbeck.  This  coDSists  in  making  a  email  incis- 
ion down  to  the  bone  at  the  bent  part^  introducing  a  medium-sized 
gimlet  through  this  opening  and  perforating  the  bone,  without,  how- 
ercr,  piercing  the  soft  parts  on  the  opposite  side  j  tlien  draw  out  the 
perforator,  and  pass  a  small,  ßne  saw  throAgh  the  perfcration,  and  saw 
the  bone  trausversely,  first  to  one  side,  then  to  the  other,  till  you  can 
break  the  rest  of  the  bone  with  your  Iiand;  now  the  bone  is  to  be 
Etraigbtcncd  and  the  injury  treated  as  a  oumplicatcd  fraotura  This 
operation  has  only  been  done  on  the  leg,  but,  so  far  as  I  know,  always 
wilh  good  result*  It  may  also  be  done  by  not  making  the  adjust- 
ment till  suppuration  begins,  and  the  callus  has  thus  been  softcne<l 
uid  partly  reabsorbed. 

<L  Lastly,  we  may  employ  the  method  of  H^ea  Marion,  which 
ooosists  in  exposing  the  bone  by  a  large  incision  llux>ugh  tlio  skin  at 
ihe  point  of  cun-ature,  and  sawing  out  a  wedge-shaped  piece  in  such 
«  way  that  the  broad  port  of  the  wedge  shall  correspond  lo  the  con- 
vexity, the  point  to  the  concavity  of  the  abnormal  cunature  of  Uie 
bone.     This  method  also  shows  good  results. 

On  the  whole,  the  non-bloody  are  to  bo  preferred  to  the  bloody 
methodfi,  if  they  do  not  cause  too  much  contusion ;  hut  the  latter  are 
leas  dangeroua  thau  breaking  up  fractures  with  strongly-uont using 
xpparatuftcs. 

If  the  deformity,  cspcciuUy  of  a  foot,  be  so  great,  in  ditTercnt 
directions,  that  none  of  the  above  methods  offer  much  prospect  of  cure, 
we  may  have  to  resort  to  amputation  in  some  eases. 

In  some  few  cases  the  callus  is  abnomially  thick  and  extonüvei 
just  as  happens  in  cicatrices  of  the  skin  and  nerves.  Do  not  be  too 
hasty  abciut  operating  in  such  cases,  for  slow  subsequent  rcabsorption 
usually  takes  place  in  every  callus.  Tlie  removal  of  such  callus  masaes 
could  only  Ik  cBected  with  chisel  or  saw,  and  I  should  be  unwilling 
lo  decide  on  such  an  operation. 


CHAPTER   m 

nrJXmiES  OF  THE  JOINTS, 

Cocitatlon.-~DI«torÜOD.— Op«niair  of  tho  Joint,  and  Aoato  Traomfttio  Arttoular  Infl«m- 
bbUoo.— Variaty  of  Codtm,  «od  Rctolu.— TnUawnt.— Anitomloal  Cluagu. 


HrruEBTO  wc  hare  studied  injuries  of  simple  tissue-elements ;  now 
we  must  occupy  oursclces  with  more  complicated  apparatuses. 

As  is  well  known,  the  joints  are  composed  of  two  ends  of  booies 
covered  with  cartiUge ;  of  a  sac  frecjuentlj-  contaiiiin<r  many  appen- 
dages, pockety  and  bulg^ings ;  the  synovial  membraue,  which  is  classed 
among  the  serous  membranes ;  and  of  the  fibrous  cspaulo  of  the  joint 
with  its  strcngrthcning-  liframcnts.  Under  some  circumstances,  all 
those  parts  participate  in  the  diseases  of  tlie  joint,  so  that  at  the  samo 
time  we  may  have  disease  of  a  serous  membrane,  of  a  fibrous  capsule, 
as  well  as  of  cartilage  and  bone.  The  participation  of  these  different 
ports  varies  exceedingly  in  intensity  and  extent;  but  I  may  state  at 
ODce  that  the  synoml  membrane  plays  the  most  important  part,  and 
that  the  peculiarity-  of  joint-diseases  is  chiefly  due  to  the  closed  and 
im^lar  form  of  the  synovial  sac. 

First,  a  few  words  about  crushing  and  contusion  of  the  joint.  If 
one  receives  a  heavy  blow  against  the  joint,  it  raayswcU  moderately ; 
but  in  most  eases,  after  a  few  days  of  rest  and  applications  of  lea<l- 
water  or  simple  cold  water,  the  swelling  and  pain  subside,  and  the 
functions  of  the  joint  are  restored.  In  other  cases,  slight  pain  and 
stiffuess  remain ;  a  chronic  inflammation  develops,  which  may  lead  to 
serious  disease,  of  which'  we  cannot  at  present  speak  more  fully.  If 
wc^have  a  chance  to  examine  a  moderately-contused  joint,  the  patient 
having  died  perhaps  of  a  serious  injury  received  at  the  same  time,  we 
shall  find  extravasations  of  blood  in  the  synovial  membrane,  and  even 
Uood  in  the  cavity  of  the  joint  itself;  in  these  contusions  without 
(lacture  the  effusions  of  blood  are  rarely  so  extensive  that  the  joint  is 
tensely  filled  wiUi  blood;  but  this  nuty  occur.  Ttiis  condition  is 
called  A<Bmarf Arc n  (&om  ai^,  bluud,  and  t^poi',  joint).  If  a  joint 
that  has  swollen  greatly  just  after  an  injury  remains  painful  fur  some 
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time,  tnd  feels  hot,  a  Bomewhat  more  active  antiplilop^istio  treatment 
is  indicated.  This  consist«  in  the  applicutioo  of  leeches,  regular  en- 
Telopment  of  the  joint  in  wet  bandages,  causing  moderate  compres- 
sion, and  in  applying  an  icc-btadder  to  the  jüiut.  As  a  rule,  inllam- 
nation  of  this  grade  may  bo  readily  relieved,  although  olironic  dis- 
eases and  a  certain  irritability  of  the  joint  that  has  been  injured  not 
tmfrequently  follow.  It  is  very  important  to  determine  whether  tlie 
crushing  of  the  joint  bo  accompanied  by  fracture  or  fis&ure  of  the  end 
of  the  boDC,  in  which  case.,  it  would  be  nocessary  to  apply  a  plotter- 
dressing,  axtd  give  a  guarded  prognosis  as  to  the  future  usefulness  of 
the  joint ;  of  late,  in  severe  contusions  of  the  joint,  even  when  there 
was  no  fracture,  I  have  applied  the  plaster-dressing  and  abstained 
from  all  antiphlogistits ;  the  results  were  very  favorable. 

A  form  of  injury  peculiar  to  joints  is  distortion  (literally,  tirist- 
ing).  This  is  an  injury  that  occurs  especially  often  in  the  foot,  and 
which  is  commonly  called  '*  turning  the  foot.'*  Such  a  distortion, 
which  is  possible  in  almost  any  joint,  consists  essentially  in  a  tension, 
too  great  fitrL-tching  and  even  partial  nipttu^,  of  the  capsular  liga- 
meuts,  with  escape  of  some  blood  into  the  joint  and  surrounding  tis- 
sue; The  injury  may  be  very  painful  at  the  time,  and  its  consequences 
are  not  «nfrequently  tedious,  especially  if  the  treatment  be  not 
rightly  conducted.  Usually  abstraction  of  blood  and  cold  are  resorted 
to  in  these  cases  also,  but  with  only  temporaTy  benefit  It  is  much 
more  important  to  keep  the  joint  perfectly  motionless  after  Buch  in- 
juries, so  that,  if  any  of  the  ligaments  be  ruptured,  they  may  heal  and 
acquire  their  previous  firmness.  l*hc  simplest  way  of  attaining  thin 
object  is  by  applying  a  firm  dressing,  such  as  the  plastei^bandage, 
with  which  we  may  permit  the  patient  to  go  about,  if  it  gives  him  no 
pain.  After  t^cn,  twelve,  or  fourteen  days,  according  to  the  severity 
of  the  injury,  we  may  remove  the  dressing,  but  renew  it  at  once  if  the 
patient  has  pain  on  walking.  It  may  sometimes  be  necessary  to  wear 
this  dressing  three  or  four  weeks.  This  appears  a  long  time  for  such 
an  injury ;  but  I  can  assure  you  that,  witltout  the  application  of  a  firm 
dressing,  the  consequences  of  these  sprains  often  coutiouc  for  months, 
■t  the  same  time  the  dangex  of  subsequent  dironic  infiammation  of 
the  joint  is  increased.  Hence  you  mast  not  promise  too  speedy  a  cure, 
and  must  always  treat  these,  often  apparently  insignificant  injuries, 
oonsctcotiously  and  carefully. 


oPEsmras  OF  tub  jonn^  and  acctb  TBJLtrvATio  AttnctrLAs 

INTLAMMATIONS. 

In  now  passing  to   wounds  of  the  joint,  wc  make  an  immense 
spring  as  regards  the  importance  of  the  injury.     While  a  contusion 
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and  sprain  of  the  joint  are  scaroelj  noticed  by  manj  patients,  the  open* 
tog  of  a  8^'no\-ial  sac,  with  escape  of  synovia,  even  if  tlie  wound  be 
not  large,  always  has  a  serious  effect  on  the  function  of  tbe  joint,  and 
is  not  unfrequently  dangerous  to  life.  Derc,  again,  wc  have  the  differ- 
enco  between  subcutaneous  traumatic  inflammations  and  those  which 
open  outwardly,  of  which  wo  spoke  when  on  the  subject  of  con- 
tusions, and  which  wc  also  saw  in  subcutaneous  and  open  fracturee. 
Moreover,  in  the  joints,  we  have  closed  irregnlarly-sliaped  saea,  in 
whiclithc  pus,  once  formed,  remains,  and,  besides  iuilammation  of  the 
serious  raembnuies,  may  residt  in  very  tedious  processes,  but  in  its 
acute  state  often  has  a  bad  effect  on  the  general  health  of  the  patient. 
1  think  the  quickest  way  to  describe  the  process  will  be  to  give 
jon  a  few  examjiles.  We  are  here  speaking  only  of  simple  punctured^ 
incised,  or  cut  wounds,  without  compli(a.tions  from  sprains  or  frao 
tures,  and  choose  as  our  example  the  knee-joint ;  at  the  same  time  wc 
must  remark  that  iojiuics  of  this  joint  arc  regarded  as  the  mo&t  bc- 
vere.  A  man  comes  to  you,  who,  in  cutting  wood,  has  received  a 
wound  half  an  inch  long,  near  the  patella,  and  which  has  bled  but 
little.  This  may  have  happened  some  hours  before,  or  even  the  pre- 
vious day.  Tlic  patient  pays  little  attention  to  the  wound,  and  only 
asks  your  advice  about  a  proper  dressing.  You  inspect  the  wound, 
find  that  from  its  position  it  corresponds  to  the  knee-joint,  and  around 
it  you  may  perhaps  see  some  serous,  thin,  mucous,  clear  fluid,  which 
escapea  in  greater  quantities  when  the  joint  is  moved.  This  ^\'ill  call 
jour  attention  particularly  to  the  injury ;  you  examine  the  patient, 
and  Icam  from  hini  that,  immediately  after  the  injury,  there  was  not 
much  bleeding;  but  a  fluid  like  white  of  egg  escaped.  In  such  cases 
you  may  be  certain  that  the  joint  has  been  opened,  otherwise  the 
•D'oovia  could  not  have  escaped.  In  small  joints  tlie  escape  of 
synoviii  is  so  slight  as  to  be  scarcely  noticeable,  hence,  in  injuries  of 
the  finger-joiot,  aud  even  of  the  ankle,  elbow,  and  wrist,  it  may  for  a 
time  be  doubtful  whether  the  wound  has  penetrated  the  joint  or  not. 
When  a  penetrating  wound  of  the  joint  is  certain,  the  following  rules 
should  at  once  l»  pursued:  Tlie  patient  should  keep  quiet  in  bed, 
the  wound  should  be  united  as  quickly  as  possible,  to  prevent  the  es- 
cape of  more  synovia,  which  would  interfere  with  healing  of  the 
wound  by  first  intention ;  hence  we  close  the  skin-wound,  if  it  has  a 
teudency  to  gape.  This  may  best  be  done  by  sutures  accurately  applied ; 
in  some  small  wounds,  careful ly-appl lud  adliesivc  plaster,  or  ichthyo- 
colla-plaster,  painted  with  collodion,  may  suihce.  Now  the  joint  is  to 
be  kept  absolutely  quiet ;  this  can  only  be  done  by  firmly  bandaging 
the  limb,  from  below,  with  wet  bandages.  In  the  case  before  u.«, 
tlie  whole  leg  should  be  kept  securely  and  firmly  extended  on  a  hoi* 
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low  sjiliD^  or  botwccQ  two  sacs  of  sand.  If,  besides  this,  you  give 
ftornc  iiticrual  remedy,  such  as  a  mild  purgative,  I  think  euough  has 
been  done  for  the  time.  lu  most  text-books  on  surgery,  it  is  true,  you 
will  find  tlic  advice  to  put  on  a  number  of  leeches,  aud  to  keep  a 
bladder  of  ice  constantly  applied,  to  prevent  too  much  iuflammution. 
But  I  can  assure  you  that  local  abstraction  of  blood  and  cold  do  not 
even  here  have  this  prophylactic,  antij)ttlogistic  action,  aud  that  it  Is 
time  enough  to  resort  to  ice  in  a  later  sta^,  although  I  will  not  blame 
any  one  for  using  ioe  from  the  first  in  inflammation  of  the  joint.  Tiie 
above  dressing  I  have  of  late  replaced  by  the  plaster-dressing ;  I  apply 
it  as  for  a  fracture  of  the  knee-joint,  from  the  foot  to  above  the  mid- 
die  of  the  thigh,  with  a  poeition-spHnt,  then  cut  an  opening  oorre- 
^loading  to  the  anterior  surface  of  the  knee  and  the  wound ;  the  results 
of  this  treatraont,  as  compared  to  tlie  old  regular  antiphlogistic  treat- 
ment, are  very  brilliant.  liCt  us  return  to  otir  patient  You  will  find 
that,  on  tbe  third  or  fourth  day,  he  wtU  complain  somewhat  of  burning 
pain  in  the  joint,  and  be  slightly  feverish  ;  on  »ppl^'ing  your  hand, 
the  joint  fecia  warmer  than  the  healthy  one,  "When  you  have  re- 
moved the  sutures,  on  tlie  fifth  or  sixth  day,  in  the  follo^ving  two  day^ 
the  course  may  bo  in  one  of  two  very  düTcrent  dirccttüns.  Let  us 
fust  take  the  favorable  case,  which  is  frequent  under  early  treatment 
with  firm  dressings ;  tbe  wound  will  heal  entirely  by  first  iutcutioii, 
the  slight  swelling  and  pain  in  the  joint  will  diminish  during  the  fol- 
lowing days,  and  finally  disappear  entirely.  If  you  remove  tlie  dress- 
ing in  &om  four  to  six  weeks,  the  joint  will  be  again  yiovuble ;  the 
peoovcry  is  complete. 

But  in  other  cases,  c8]K?cially  where  the  patient  comes  under 
treatment  late,  things  turn  out  worse.  Toward  the  end  of  the  first 
week  there  arc  not  only  great  swelling  and  heat  in  the  joint,  but  tliore 
is  oodema  of  the  leg;  the  patient  has  severe  pain  on  being  touched, 
OS  well  as  on  every  attempt  at  motion;  toward  evening  he  has  high 
fever,  he  loses  his  appcUte,  and  begins  to  emaciate.  At  tliis  time  the 
wotxad  may  be  closed,  or  a  sero-mucous  and  subsequently  purulent 
fluid  escapes  from  it,  But  even  If  tliis  he  not  the  case,  the  above  symff 
toms,  cspeeiftlly  the  swelling  of  the  joint,  with  distinct  fluctuation,  the 
pain,  increased  temperature,  oedema  of  the  leg,  tbe  increase  of  fever, 
point  to  on  acute,  intense  inflammation  of  the  joint  If  in  such  oases 
the  limb  be  not  fixed,  it  gradually  assumes  a  flexed  position,  which  in 
the  kncc-joiut  may  increase  to  an  acute  angle.  It  is  not  easy  to  give 
the  reason  for  this  flexed  position  of  inflamed  joints ;  it  seems  to  mo 
mnsi  probnble  that  it  arines,  in  a  reflex  manner,  by  a  Iransfi^r  of  the 
irritation  of  the  sensible  nerves  of  the  inflamed  synoria  to  the  motor 
nenrca  of  the  flexor  muscles.     Another  explanation  is,  that  every 


218 


DTJUBIES  OF  TUB  JOlNTa 


joint  may  oontain  more  fluid  ia  tlie  flexed  thao  in  the  extended  posi- 
tion, wbich  has  been  proved  experimentÄlly  by  Sonnet,  wlio  usually 
brou;;;-Iit  Uie  joints  in  the  cadaver  to  a  flexed  position,  by  injecting  fluid 
into  thctn.  But  these  experiments  do  not  eeem  to  me  to  prove  any 
thing  about  the  above>mentioned  flexed  position,  for  these  also  f>ccur 
in  articular  iußammationa  ^here  there  is  no  fluid  in  the  joint;  on  the 
other  hand,  they  arc  often  absent  where  there  is  a  great  deal  of  fluid. 
Observation  shows  that  acute  painfxd  S}^oritis  most  disposes  to 
flexion  of  the  joint. 

If  the  above  symptoms  have  presented  themselves,  antiphlogistic 
rcmediea  assume  thctr  historic  valuc^  but  wc  must  not  forgot  that  at 
the  some  time  the  pottitiou  of  the  joint  should  not  be  neglecteil,  so 
that  if  absolute  stiffness  of  the  joint  should  occur,  this  may  result  in 
the  position  relatively  most  favorable  for  its  usefulness,  that  is,  in  the 
knee-joint  fully  extended,  in  the  foot  aud  elbow  at  a  rigbt  angle,  etc 
If  attention  to  this  point  was  neglected  at  the  commencement  of  the 
treatment,  you  should  repair  the  error  by  ansestiietizing  the  patient, 
so  that  you  may,  without  dilHculty,  give  the  limb  the  proper  position. 
Among  the  anliphlogistio  remedies,  I  attach  most  importance  to  pla- 
cing one  or  more  icc-bladders  on  the  inflamed  joint,  aud  iniiutiug  it 
with  concentrated  tincture  of  iodine,  which  should  be  used  till  n  con- 
siderable extent  of  epidermis  ia  elevated  into  a  vesicle. 

If  the  fluid  in  the  joint  increases  vety  rapidly,  and  the  tension 
becomes  insupportable,  and  if  there  is  no  free  escape  for  the  pus 
through  the  wound,  so  that  there  is  danger  of  ulceration  of  the  cap- 
sule from  within,  and  of  the  pus  flowing  from  the  joint  into  the  eel-  i 
lular  tissue,  we  may  carefully  draw  off  the  pus  with  a  trocar,  of 
course  guarding  against  the  entrance  of  air  into  the  joint.  This  tap- 
ping of  the  Joint,  which  of  late  has  been  specially  recommended  by 
JZ.  YoUcmanti^  I  formeHy  used  with  good  results,  and  by  it  cured,  «a 
I  believe,  four  suocesnve  cases  of  severe,  acute,  traumatic  iuflamm^  ' 
Hon  of  the  knee-joint,  with  perfect  restoration  of  mobility.  Since  I 
have  appUed  tlie  plaster-bandage  in  umple  penetrating  wounds  of 
the  joint  also,  I  have  not  resorted  to  tupping.  If  the  patient  is  kept 
awake  nt  night  by  pain,  he  should  have  a  dose  of  morphine  in  tho 
evening,  and  antiphlogistic  diet  and  cooling  drinks  during  the  day. 
By  this  treatment  we  may  suooeed  in  cutting  short  the  ocuteness  of 
the  disease,  even  in  this  stage ;  but  even  then  the  function  of  tho 
joint  may  not  be  fully  restored,  although  this  is  possible  iu  ease  the 
suppuration  of  the  synovial  membrane  remains  chiefly  superficml 
(catarrhal).  Frequently,  however,  the  disease  passes  from  an  acute 
to  a  chronic  course,  the  suppuration  attacks  the  tissue  more  deeply, 
then  after  recovery  there  remains  more  or  less  stiffness. 
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Bat,  tmforttxnatelj,  the  inflammaüop  ia  and  around  the  joint  ocoft- 
Bionallj  extencis  unoontrollabli*'.  And,  fioallv,  Üio  only  tlung  to  be 
done  is  to  cnlar^  tlie  wound,  to  make  new  opeuings  in  rarious 
places ;  we  then  hare  complete  suppuration  and  destruction  of  the 
BynoFial  sac.  Ail  the  communicatinf^  synovial  sacs  do  not  partici- 
pate equally  in  the  suppuration  ;  on  tapping,  rou  inay  at  one  part  of 
the  joiDt  evacuate  seiiun,  at  another,  pus;  this  Is  probably  beoauM 
the  6w<^en  synovial  membrane  closes,  like  a  valve,  the  openings  of 
communication,  which  are  often  narrow  between  the  cavity  of  tlic 
joint  and  the  adjacent  sacs.  In  bad  eases  the  suppumtiou  extends 
to  the  soft  parts  of  the  thigb  and  leg,  the  patient  is  thus  exhausted 
more  and  more  as  he  also  is  by  severe  fever  and  chills,  his  cheeks  sink. 
And  vre  hesitate  about  our  treatment  Recovery  is  possible,  even  in 
this  stage ;  the  acute  suppurations  gradually  cease,  and  the  disease 
becomes  chronic,  and  after  several  months  may  terminate  in  complete 
stiffuess  of  the  joint«  In  many  cases  we  strive  tn  vain  to  keep  up 
the  strength  of  the  patient  with  lonins  ami  strengthening  remedies, 
but  he  diea  of  exhaustion  as  a  result  of  new  suppurutioos  which 
OTcn  occur  at  points  liaving  no  connection  with  the  wound.  This 
unfortunate  tonnination  we  can  only  prevent  by  amputaion ;  this 
remedy  which  is  so  deplorable,  but  which  in  these  cases  frequently 
uvea  life.  The  difficulty  here  lies  in  the  cboic<!  of  the  proper  time  for 
operating.  Observations  at  the  bedside,  which  you  will  make  in  the 
«dinic,  must  teach  you  how  much  you  may  trust  the  strength  of  your 
pBtient  in  individual  coses,  so  that  you  may  determine  when  the  lost 
moment  for  the  o[>eratioM  has  come.  In  liospiuil,  you  will  alwaym 
see  many  such  cases  die  of  purulent  infection  (p^-aemia),  with  or 
without  amputation. 

Since,  in  describing  traumatic  articular  inflanimation,  we  held  lo 
the  Präsentation  of  a  special  case,  and  lei  the  trealnieiit  follow  tbi> 
aymptom^t,  wc  must  add  a  few  reroarka  about  the  pathological  anat- 
omy,  as  it  has  been  accurately  studied  on  the  cadaver,  on  amputated 
limb«,  and  by  aid  of  experiment«.  The  disease  afiects  chiefly,  and  at 
first  exclusively,  the  synovial  membrane.  If  this  has  not  been  accu- 
rately observed,  as  I  know  from  my  own  experience:,  wc  are  apt  to 
conuder  it  too  tliin  and  delicate.  But,  by  examining  a  knee-joint, 
you  may  readily  satisfy  yourselves  that  at  most  points  it  is  thicker 
and  more  succulent  than  the  pleura  and  pcritonieumt  and  is  separated 
from  the  fibrous  articular  capsule  by  a  loose  subserous  cellular  tissue, 
which  sometimes  cootains  much  fat,  so  that  you  may  detach  the  eyno* 
via]  sac  of  a  knee  joint  from  the  cartilage  as  an  independent  mem- 
brane. As  is  well  known,  it  consists  of  connective  ttwue,  has  on  its 
sur&cc  pavemcot  epilbolium,  and  contains  a  considerable  capillary  net- 
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work  near  its  surface.  Wo  have  the  investi^tiona  of  JTueter^  alx)ut  the 
lymphatic  vesscht  of  the  synovial  membrane ;  according  to  them  thia 
membrane  itself  contains  no  lymphatics,  while  the  subsynoml  tissue 
is  said  to  be  very  rich  in  them.  This  result  is  surprising,  anil  heneo 
requires  repetition  with  all  the  aids  of  modern  anatomical  art.  Since 
the  »ynoriat  sacs  are  serous  membranes,  it  is  most  probable  that  they 
contain  lymphatic  vessels,  such  as  bare  been  described  in  the  pcrito* 
lueum  and  other  serous  membranes,  by  Von  liecktinghausen^  forming 
superficial  nets  covered  with  epithelium,  and  partly  opening  on  the 
Burfjoe  of  the  membrane.  The  surface  of  the  synox-ial  membrane,  es- 
pecially at  tlic  sides  of  the  joint^  shovrs  a  number  of  tufted  processes ; 
these  have  well-formed  and  often  complicated  capillnr}-  nets.  Syno- 
vial membranes  share  with  other  serous  rocmbrnnes  the  peculiarity  of 
secreting  a  considerable  quantity  of  scrum  on  being  irntatcd.  At 
the  same  time  the  vessels  become  dilated  and  begin  to  grow  tortuous 
toward  tlie  surface,  the  membrane  loses  its  lustre  and  smoothness,  and 
first  grows  cloudy  yellowish-red,  and  later  more  red  and  velvety  on 
the  Bnrfiu>e.  In  most  cases  of  acute  inflammation  a  more  or  less 
thick  fibrous  deposit  forms  on  this  surface,  a  so-called  pscudo-mcm- 
bnioe,  like  that  in  inflammation  of  the  pleura  and  perilouseum.  Mi- 
croscopicBl  examination  of  the  B}*noviaI  membrane  in  this  state  shows 
that  its  entire  tissue  is  greatly  iuGltratcd  with  plastic  matter,  and  that 
on  the  surface  the  collection  of  cells  is  so  considerable  that  the  tissue 
hfire  consists  almost  exclusively  of  small,  round  cells,  of  which  the 
more  superficial  have  the  characteristics  of  pus-cells ;  in  the  immedi- 
ate vicinity  of  the  greatly-dilated  vessels  we  find  the  collcrtion  of 
wandering  cells  particularly  great,  which  is  probably  because  in  acute 
syno\iüa  numerous  white  blcxxl-oells  wander  through  the  walls  of  tho 
vessels  into  the  tissue,  and  collect  in  the  vicinity  of  the  vessels  ;  in 
this  process  red  blood-oorpusdes  seem  also  to  escape  from  the  vessels 
io  great  quantities.  The  pseudu-mcmbranea  are  composed  entirely  o( 
small,  round  cells,  held  together  by  coagulated  fibrinc,of  whose  origin 
from  fibrogcuous  and  fibrino-plastic  substance  wo  have  already  spoken^ 
(p.  67).  l*he  comiectivo  tissue  of  the  membrane  has  partly  lost  it«-* 
striated  character,  and  has  a  gelatinous  mucous  consistency,  so  that  it 
greatly  resembles  the  intercellular  substance  of  gruuulution-tissue ; 
in  the  fluid  in  the  joint,  whicli  is  constantly  becoming  more  cloudy  an4 
puruloid,  there  arc  at  first  a  few  pus-corpusclcs,  which  constantly  in- 
crease in  number  till  the  fluid  has  all  the  characteristics  of  pus.  Still 
later  the  suHacc  of  the  synovial  membrane  is  so  vascular  that  even  to 
tlie  naked  eye  it  looks  like  a  spongy,  slightly-nodiJar  granulation- 
surface,  on  which  pus  is  constantly  fonning,  as  on  an  ordinary  granu- 
lating surface.      The  condition  into  which  the   synovial  membrane 
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passes,  m  the  first  ßtagos,  most  resembles  aciito  catarrh  of  the  mucous 
mcmlirancs.     Äs  long  as  there  has  beea  ouly  superficial  suppurutiün 
without  tlisintcgratiou  of  tissue  (without  ulceration),  the  moinbrauc 
may  return  to  the  normal  state ;  but,  if  the  irritation  be  sufficieat  not 
only  for  the  forniatiou  of  pseudu-inembrane  (which  may  also  be  again 
diaintegrated],  but  to  cause  suppuration  of  the  synovial  mombrane  it- 
9t\t,  tlic  only  result  will  bo  furiualjuu  of  cicatrix*      la  destribing  a 
typical  caae  of  suppuration  of  the  knee-joint,  we  have  already  shown 
that  the  pu5  perforates  from  the  knee-joint  into  the  subcutaneous  <<ol- 
lular  tissue ;  this  undoubtedly  occurs,  but  periarticular  subcutaneous 
suppurations,  after  penetrating'  wounds  of  joints,  also   occur  occa* 
aionolly  without  depending  on  perforations  of  pus ;    wo  see  them 
both  in  acute  and  chronic  suppurations  of  joints,  without  being  able 
to  detect  a  direct  communication  with  the  cavity  of  the  joint.  From 
roy  exporiraents  on  the  pldoglslic  action  of  pus,  I  think  this  must  bo 
due  to  the  reabsorption  of  quickly-formed  poisonous  pus  by  the  lym- 
phatic vessels  of  the  synovial  membrane,  and  its  conduction  to  the 
periarticular  cellular  tissue ;  at  tlic  same  time  the  neighboring  lym- 
phatic glands  are  always  swoUcn.     When  treating  of  lymphangitis, 
we  shall  have  to  return  to  this  subject.     The  cartilage  does  not  par- 
ticipate in  the  iuflammation   for  some  time;    its  surlacc  becomes 
cloudy,  and,  when  the  prpcess  is  very  acute,  it  begins  to  disintegrate 
to  fine  molecules,  or  even  to  become  necrosed  in  large  frugmeuts,  and 
to  be  detached  from  the  bono  by  the  occurrence  of  inflammation  and 
suppuration  between  cartilage  and  bone  (subchondral  ostitis).     Al- 
though the  cartilage  with  its  cells  is  not  wholly  inactive  in  these 
inttommations — for,  from  rurious  obserrations,  we  can  soarccly  avoid 
believing  that  the  cartilage^ells  may  also  produce  pus — still,  I  consider 
tlds  state  of  the  cartilage  is  essentially  a  passive  softening,  a  sort  of 
m&cemtion  such  as  occurs  under  like  circumstances  in  the  cornea  when 
there  is  severe  blcnnorrhtwi  of  tbc  conjunctiva.      Indeed,  there  are 
scarcely  two  parts  of  the  human  body  so  analogous  in  their  relations 
as  the  conjunctiva  in  its  rektions  to  the  comes,  and  the  synovial 
SDcmbmnc  in  its  relations  to  tlie  cartilage.     Wc  shall  frequently  have 
occasion  to  return  to  this  pointy  and  shall  here  cease  the  considera- 
tions, which  we  shall  resume  more  particularly  hereafter.   If  the  acute 
process  becomes  chronic,  and  a  stiff  joint  results,  an  anchj/lotis  (from 
ÄyvL'Ar},  bent),  it  always  oocurs  in  the  same  way  in  all  suppurative 
inflammations  of  the  joints.    Wo  shall  investigate  tltis  more  exactly 
when  treating  of  chronic  articular  inflammations. 
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Simple  PUIooatloQ»;  TraunwUo,  Congeaiud,  PatlioIofcloBl  LazMioos,  SaMuxatloiu.— 
KtlolO)^. — DIBlotilUM  in  BsductioD,  TraitiiMiot;  fiixhioäoa,  Allor-Trcattn«ot.— 
lUbittiäl  Luiotions.— Old  Luxation«,  TrontiuenL — CompUcBtod  Luxations.— <^oa- 
genital  LaxaUona. 

BIMTLE  DISLOCATIONS. 

Dt  a  dislocation  {luxatio)j  we  understand  tLat  ooDdition  of  a 
joint  in  wliicb  the  two  articular  ends  are  entireljr,  or  for  the  mmt  part, 
thmwn  out  of  tlicir  mutual  relations,  the  articular  capsule  bciiig^  gcn- 
cnülv  partly  ruptured  at  the  same  lime ;  at  least,  this  is  almost  always 
the  case  in  traumatic  luxations^  L  e.,  in  those  that  have  occurred  in  a 
healthy  joint  as  a  residt  of  the  application  of  force.  Besides  these,  we 
distinguish  congenUai^  and  sporUaneou»  or  paCholofficai  luxations. 
Tbo  latter  result  from  gradual  ulcerative  destruction  of  the  articular 
extremities  and  ligaments,  since  there  is  no  longer  tlie  natural  oppo- 
sition to  muscular  contraction ;  wc  shall  speak  of  this  hereafter,  as  it 
essentially  belongs  among  the  results  of  certain  diseases  of  the  joints. 
At  the  end  of  this  sectiuu  we  i^hall  say  Bometliiog  about  congenital 
luxations.  At  present  we  shall  speak  only  of  traumatic  dialocatloaa. 
M'e  occasionally  hear  also  of  subluxatioM  /  by  this  expression  we 
imply  that  tlic  articular  surfaces  bare  not  separated  entirely,  so  tiiat 
the  luxation  is  incomplete.  By  eomplioaied  luxations  wo  mean  thoea 
acoomimnied  by  fractures  of  bones,  wounds  of  the  skin,  or  ruptures  o£ 
larg:c  vessels,  or  ncrres,  or  all  of  these.  You  must  also  observe  that 
it  is  customary  to  designate  tbo  lower  pari  of  the  Umb  as  the  part 
luxated  ;  as  for  iustanco  at  the  shoulder-joint,  not  to  speak  of  a  lux- 
ated Eu?apulB,  but  of  dislocation  of  the  humcruB ;  at  the  knee-joint,  not 
of  luxation  of  the  femur,  but  of  tLe  tibia,  etc. 

Dialorationa  generally  are  rare  injuries ;  in  some  joints  they  are  so 
rare  that  the  wliolc  number  of  cases  known  is  scarcely  half  a  dozen. 
It  is  said  that  fractures  are  eight  times  as  frequent  as  dislocations;  it 
aeems  to  me  that  even  this  is  too  large  a  proportion  for  dislocations. 
The  distribution  of  luxations  among  the  diffcrreut  jointa  raries  very 
greatly;  let  me  show  you  tills  by  some  figures:  According  to  J/o^ 
gaiffiie't  statistics,  among  489  dislocations  there  were  8  of  the  trunk,] 
63  of  the  lower  and  410  of  the  upper  extremity,  and  among  the  latr 
ter  there  were  321  of  the  shoulder.  Hence  you  see  that  the  shoulder 
is  a  veiy  favorite  joint  for  dislocations,  which  is  readily  explained  by 
its  construction  and  free  mobility.  Dislocations  are  more  frequent 
among  men  than  women,  for  the  same  reasons  that  we  have  already 
shown  fractures  to  be  more  frequent  in  men. 
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As  inducing^  causes  for  dislocatious,  we  bare  external  &pp1ica,ttona 
of  force  and  muscular  actiüu  ;  llie  Intter  nre  rare,  but  oases  have  been 
obsenrcd  whcm  disloc-ations  wore  caustid,  in  (>pilcpti<'s,  for  instance,  hy 
muscular  coutraclioua.  A^  in  (racturcs,  the  external  causes  arc  divided 
into  direct  and  indirect.  For  instance,  if  one  gets  a  Ijxatioa  by 
fjdliiij^  on  the  shoulder,  it  is  due  to  direct  force;  the  same  luxation 
might  ouour  indirectly  by  a  person  with  outstretched  arm  fidling  on 
the  Laud  and  elbow.  Whether  a  dislocation  or  a  frooiurc  will  result, 
depends  chiefly  ou  the  position  of  the  joint  and  the  nature  of  the 
Ctrase;  but  much  also  depends  ou  whether  the  bones  or  the  articular 
ligutnenta  ^ivc  way  tlic  more  readily ;  for  instance,  by  the  same  miuiocu- 
vre  QD  different  dead  bodies  we  may  sometinies  cause  fracture,  some- 
times dislocation.  As  in  fractures,  there  are  numerous  symptoms  of 
luxation,  of  which  some  may  be  \i:Ty  noticCdble,  and  are  the  more  so 
tlie  sooner  we  sec  the  case,  and  the  leas  the  displacement  uf  the  ar- 
ticuUr  ends  is  hidden  by  iuflammatory  swelling  of  the  superjacent 
soft  partÄ.  The  altered  form  of  the  joint  is  one  of  the  most  important 
and  striking  symptoms,  but  which  only  leads  quickly  and  certainly  to 
K  diugnosJH  when  the  eye  lias  been  accustomed  to  readily  rccogniao 
difl'ereoccs  from  the  normal  form.  Correct  measurement  with  the  eye, 
accurate  knowledge  of  the  normal  form,  in  short,  some  taste  for  sculp- 
ture and  sculptural  anatomy,  soH^alled  artistic  anatomy,  are  here  very 
useful.  If  there  is  very  slight  change  of  form,  even  the  most  prac- 
tised will  not  be  able  tn  dLs[>onsc  with  a  comparison  with  the  opposite 
Bide,  and  Iience  I  earnestly  urge  y<iu,  if  you  would  avoid  error,  always 
to  expose  the  upper  or  lower  hiUf  of  the  body,  as  the  case  mny  be, 
ai»d  to  compare  the  two  sides.  You  may  best  follow  with  the  eye 
tbe  direction  of  the  apparently  displaced  bone,  and  if  this  line  does 
Btotatrike  liie  articular  cavity  accurately,  there  will  most  probably  b« 
a  dislocation,  if  there  lie  not  a  fnicture,  close  below  the  articulating 
head  of  the  bone,  which  must  be  determined  by  manual  examination. 
The  Icnglheuing  or  shortening  of  a  limb,  its  position  to  the  trunk, 
the  distance  of  certain  prominent  points  of  the  skeleton  from  each 
otiier,  ofU-'U  ai<l  us  in  making  at  least  a  prolmble  diagnosis  very 
qoickly,  Anotlier  symptom  perceptible  to  the  sight  is  ocehymosis  of 
tlie  K>ft  port«,  or  suggillation.  Tlits  is  rarely  distinct  at  (irst,  bocsoBO 
tl»e  bI>KMl,  escaping  from  the  torn  capsule  only  gradually,  perhaps  not 
for  sevcml  days,  rises  near  tlio  skin  and  becomes  visible ;  in  some 
cases  the  eOusiou  of  blood  is  so  iuconslderablo  that  it  is  not  peroeived. 
'Hic  symptoms  given  by  the  patient  are,  pain  and  innbili  ty  tu  move  the 
limb  Donnolly.  The  j>itin  is  never  so  great  as  in  fractures,  and  only 
appears  on  attempting  to  move  the  limb.  In  some  cases,  pattenLs 
ikith  luxations  may  ponbrm  some  motions  with  the  limb,  but  only  in 
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oertain  direction«^  and  to  a  very  Itinitcd  extent.  Munual  examination 
must  finally  settle  llie  question  in  most  cases ;  it  must  show  that  tbo 
articular  cavity  is  empty,  and  tliat  the  liead  of  the  bone  \&  at  somo 
other  pointy  at  one  sitip,  uljovo  or  below.  If  the  soft  parts  be  ccmsid- 
embly  swollen,  this  examination  may  be  quite  diiBcult,  and  llie  aitl 
of  anjcsthesia  is  often  necessary  for  a  correct  diagnosis,  especially  if 
Iho  exhibitions  of  pain  and  the  motions  of  the  patient  interfere.  On 
moving-  the  extremity,  wliich  we  find  springy  or  slightly  morable, 
there  is  occasionally  a  feeling'  of  friction,  an  indistinct,  soft  crepititioa. 
Ulis  may  rt'sult  partly  from  rubbing  of  the  Ijead  of  the  bone  on  torn 
capsular  H^tiinenlfl  and  tendons,  partly  fn>m  the  compression  of  firm 
blood-oongulo.  Hence,  in  such  varieties  of  crepitation,  we  should  not 
at  Qocc  conclude  on  a  fracture,  but  be  ui^t?d  to  more  careful  examina- 
tion. Fractures  of  certain  parts  of  the  articuhu-  ends,  with  disloca- 
tion, are  must  readily  mistaken  for  luxatIon.s.  And  formerly  the  mode 
of  expression  on  tins  point  was  not  exact,  fur  displacements  about 
the  joint,  combined  with  fractures,  aud  caused  entirely  by  them,  were 
also  tenned  luxations.  At  present  we  distinguish  these  fractures 
within  tlie  joint,  with  dislocations,  more  sharply  from  luxations 
proper. 

Should  you  be  in  doubt  as  to  wliether  the  case  is  one  of  dislocated 
articular  fracture  or  of  luxation,  you  may  easily  decide  the  question 
by  an  attempt  at  reduction.  If  such  a  dislocation  Is  readily  rcducc<l 
by  moderate  traction,  but  at  once  rcturiu  when  you  leave  off  the 
traction,  it  is  a  cjise  of  fracture ;  for  a  certain  art  is  necessary  to  the 
reduction  of  a  dislocation,  and,  when  ouce  reduced,  it  does  not  readily 
recur,  although  there  are  exceptions  to  this  rule. 

A  contusion  and  sprain  of  the  joint  may  also  be  mistaken  for  lux* 
ation,  but  tliis  error  may  be  avoided  by  careful  examination.  Old 
traumatic  luxations  mny  sometimes  be  mistaken  for  dislocations  caused  ■ 
by  contraction.  Lastly,  in  panilyzed  Umbi«,  where  there  is  at  the 
same  time  relaxation  of  the  articular  capsule,  the  joint  may  be  so  very 
movable  that  in  certain  positions  it  will  look  as  if  dislocated.  In 
these  cases,  also,  the  history  of  the  case  and  careful  local  examination 
will  lead  us  to  a  correct  conclusion. 

Regarding  the  state  of  the  injured  parts  immediately  after  iho  in- 
juiy,  in  cases  where  there  has  been  a  cliance  to  examine  them,  it  haa 
been  found  that  the  capsule  of  the  joint  and  the  synovial  membrane 
are  torn.  Ttic  capsular  opening  is  of  variublc  size;  occasionally  it  is 
a  slit  like  a  button-hole,  sometimes  it  is  triangular,  with  more  or  leas 
nigged  r<lgefl  ;  ruptun^s  of  miisrh>a  and  tendons  iminediatelv  around 
the  joint  have  also  been  obserretL  The  contusion  of  the  parts  varies 
greatly,  as  does  also  the  efiiision  of  blood.    The  head  of  the  bone  docs 
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not  always  remom  at  Üie  point  where  it  escajws  from  the  ruptured 
capsule,  but  in  many  cases  it  is  liigher,  lower,  or  lo  one  side,  as  the 
muscles  attached  to  it  contract  and  dtspUce  it.  It  is  important  to 
knoTT  that  we  must  frequently  bring  the  luxuti'd  head  of  the  bone  in(o 
a  dilTerent  position  before  we  can  carry  it  bark  through  the  opening 
in  the  capsule  into  the  articiihir  cavity. 

Occasionally,  by  some  accidental  muscular  action,  the  dislocation 
is  spontaneously  reduced.  In  the  shoulder,  especially,  this  has  been 
obser\ed  scversil  times.  But  such  spontaneous  reductions  arc  very 
rare,  because  there  arc  usually  certain  mechanical  obstructions  to  the 
reduction,  which  roust  1«  overcome  by  skilful  manipulation.  These 
liiaderances  consi&t  partly  iu  contraction  of  the  muscles,  by  which  tho 
head  of  the  bone  may  be  caught  between  two  contracted  muscles ; 
anotiier  f:u-  more  frequent  o^wtaclo  is  a  small  capsular  opening,  or  its 
occlusion  !)y  the  entrance  of  the  soft  parts.  Lastly,  certain  tensions 
of  the  capsular  or  strengthcning  ligaments  may  hinder  the  reposition 
of  receut  traumatic  luxations. 

In  treating  a  luxation  it  must  first  be  skilfully  reduced,  and  then 
means  be  employed  for  restoring  the  function  of  the  injured  limb. 
Wc  shall  here  only  speak  of  the  reduction  of  recent  dislocations,  by 
which  we  mean  those  that  are  at  most  eight  days  ohl.  The  most 
faroniblo  time  for  reducing  a  dislocation  is  immediately  after  the  in- 
jury ;  then  we  have  the  least  swelling  of  the  soft  parts,  and  little  or 
no  displacement  of  the  luxated  head  of  tho  bone;  the  patient  is  still 
mentally  and  physically  relaxed  from  the  accident,  so  tliat  the  reposi- 
tion is  uot  unfrequcntly  very  easy ;  later,  we  slmlt  often  have  to  fuclli- 
late  the  operation  by  resorting  to  ancestliclics  to  remove  the  opposition 
of  the  muscles.  Rcganling  the  proper  manocurrcs  for  the  reduction, 
wc  con  say  but  Utile  iu  general  terms,  for  this  of  course  depends  en* 
tireiy  on  the  mechanism  of  the  different  joints.  Formerly,  it  was  a 
general  rule,  for  the  reduction  of  dislocations,  that  the  limb  should  be 
brought  into  tlie  posittou  in  which  it  was  at  tlic  moment  of  the  dislcK 
cation,  so  that  by  traction  the  head  of  the  bone  might  be  rcplaoixl  as 
it  had  escaped.  Tins  rule  Is  only  irnjxtrtant  in  a  few  cases ;  at  present, 
in  the  dificrcnt  dislocations  we  ore  more  apt  to  resort  to  very  different 
motions,  such  as  flexion,  hypcr-cstension,  abduction,  adduction,  eleva- 
tion, etc.  Usually,  the  surgeon  directs  the  asaistants  to  make  these 
motions,  and  himself  pushes  the  head  of  the  bone  into  place  when  it 
h&s  been  brought  before  the  articular  cavity. 

Frequently  the  surgeon  alone  can  accomplish  the  reduction,  I 
have  often  thus  reduced  a  dislocation  of  the  thigh  over  which  various 
colleagues,  aided  by  miacular  laborers,  had  worked  in  vain  for  hours. 
In  these  cases,  every  thing  depends  on  correct  anatomical  knowledge, 
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and  you  may  rcwlily  understand  that  in  a  certain  direction  you  may 
not  unfrequently  slip  the  head  of  the  bone  into  phice  with  very  little 
force,  while  »n-  another  position  it  might  be  entirely  impossible.  \\'hen 
the  head  of  the  bone  enters  the  articular  cavity,  it  occosionalljr  causes 
a  [jerceptiblo  snap ;  but  this  does  not  always  oocur;  we  are  only  per- 
fectly assured  of  successful  reposition  by  the  restoration  of  normal 
ruobililj. 

If  we  do  not  succeed  alone,  or  with  a  few  assistant««,  wc  have 
various  aids,  by  applvin^  ^^*^S  slink's  to  the  limb,  ond  having  sevcml 
assistuuts  draw  in  one  direction.  This  traction,  which  of  course  must 
be  opposed  by  a  countoT-eitcnsion  of  the  body,  must  be  rcj^Iar,  not 
by  starts.  If  we  do  not  succeed,  even  in  this  way,  wc  call  in  the  aid 
of  machinery  to  inorcasc  the  power.  For  this  purpose  various  iuatru- 
incntd  were  formerly  emplqj'cd,  such  as  the  lever,  screw,  l.iddci-s,  etc. 
Now  the  multiplying  pulleys,  or  Schneider^MeneTs  extension-appara- 
tus, is  almost  exclusively  used.  The  multiplying  pulleys,  an  instru- 
raeut  that  you  already  know  from  your  studies  in  physics,  for  increas^j 
ing  power,  and  which  is  greatly  nisortcd  to  in  mechanics,  are  used  i 
follows :  One  end  of  the  rope  is  fastened  to  a  atrong-  hook  in  the  wall, 
while  the  other  is  applied  to  the  limb  by  straps  and  buckles.  Counter- 
extension  is  miide  on  the  body  of  the  patient,  so  that  it  shall  not 
be  moved  by  the  extension.  An  assistant  draivs  on  the  pulleys, 
whose  power  of  course  increases  with  the  number  of  rollers  employed. 
Sohnwier-MermTs  apparatus  consists  of  a  strong  gallows,  to  tlie  ioncr 
side  of  one  post  of  which  is  artiohed  a  movable  windlass,  which  may 
bo  turned  by  a  handle  and  held  by  a  toothed  wheel ;  over  this  wind- 
lass runs  a  strap  which  is  attached  by  a  hook  to  a  bandage  applied 
around  the  luxali;d  extremity.  In  luxation  of  the  lower  extremity  the 
patient  lies  on  a  table  placed  leogthwiso  between  the  posts  of  the  gal- 
lows, or  fur  reduction  of  on  arm  he  may  be  seated  on  a  chair  placod 
the  same  way;  the  counter-extension  is  made  by  straps  by  which  the 
patient  is  fastened  to  the  other  post  of  the  gallows.  Both  of  these 
apparatuses  have  certain  advantages,  but  Irath  are  troubli'somo  to  ap- 
ply. In  your  practice  you  will  have  little  to  do  with  tlicrn,  iis  they 
arc  almost  exclusively  employed  in  old  dislocations  whose  treatment 
is  more  rarely  tmdertakcn  in  private  practice  than  in  hospitals  and 
Burgirail  clinics. 

At  present,  when  we  uudertako  this  forcible  reduction,  it  is  always 
under  the  influence  of  ana*-sthctics.  To  produce  «»mpletc  rolaxrition 
this  anmsthcsia  must  be  very  profound,  and,  as  the  chest  is  often  cov- 
ered with  straps  and  girdles  for  counter-extension,  the  anresthetio 
must  be  very  carefully  employed  to  avoid  dangerous  results.  But 
there  are  also  other  dangt!rs  which  were  known  to  the  older  surgeons, 
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who  did  not  me  chloroform,  lliese  are  as  follows :  tf  the  patient  ia 
Iried  too  long  with  these  powerful  remedies,  he  maj-  suddenly  collapso 
and  die;  moreover,  the  limb  may  become  gangrenous  from  the  press- 
ure of  the  straps,  or  there  taiiy  be  subcutaneous  rupture  of  large  nerves 
and  vesaelß,  and  consequent  paralysis,  traumatic  aneurism,  extensive 
suppumtion,  and- other  dangerous  local  aocidcnts.  Tlie  results  of 
prt'ssure  from  the  appliances  may  best  be  avoided  by  applying  u  moist 
roUer-bandago  from  below  upward,  and  fasleoing  the  straps  over  this. 
Since  a  regular  pressure  is  thus  made  over  the  entire  limb,  the  press- 
ure of  tlie  appliance  close  above  the  joint  docs  not  prove  so  injurious. 
The  time  during  wliieh  we  may  continue  these  forcible  attempts  at 
replacement  should  be  at  most  hulf  an  hour;  if  we  do  not  succeed  in 
this  time,  wc  may  be  pretty  certain  of  notf  doing  so  at  alL  If  we 
wish  to  tiy  further  in  such  cases,  we  should  resort  to  some  other 
method.  Until  recently,  wc  had  no  measure  of  the  force  that  could 
be  used  without  danger,  and  had  to  content  ourselves  with  estimating 
it  It  seems  scarcely  ]»asible,  by  the  above  means,  to  (ear  out  an 
arm  or  a  log;  but  not  long  since  this  did  occur  in  Paris,  and  in  a  case 
whore  only  manual  exteusiou  was  employed !  Genendly,  the  straps 
tear  sooner,  or  tlic  hucJdcs  bencL  Subcutaneous  ruptures  of  the  nerves 
and  vessels  would  scarcely  be  caused  in  a  healthy  arm  by  regular  trno- 
ttOD  on  the  whole  extremity;  but  they  may  tenr,  when  adherent  to 
deep  cicatrices,  and  arc  so  atrophied  as  to  have  lost  their  nonnol  elaa- 
ticity.  If,  luider  such  circumstances,  the  conditions  could  always  be 
Bocurately  appreciated  beforehand,  we  should  frequently  entirely  ab- 
stain from  attempts  at  rcductioo ;  for,  in  sudi  case«,  rupture  of  a  nerve 
or  TCfisel  uriy  follow  atteuipls  at  reposition  with  the  hand,  and  we 
cannot  refer  the  accident  to  the  machincty.  An  instrument  has  been 
invented,  by  whose  aid  Uic  force  employed  in  extension  may  be  meas- 
ured. This  instrument  should  be  inserted  in  the  extension-apparatus, 
and  shows  the  force  employed  in  weight,  as  is  ctistomarj*  in  physics. 
According  to  Maifjaitjue^  we  should  not  go  above  two  hundred  kilo- 
grammes with  tbis  dynamometer;  but  such  directions  are  of  course 
only  approximative. 


If  the  reduction  bus  been  accomplished,  the  main  point  has  cci^ 
tainly  been  gained,  but  some  time  is  still  rcqiured  for  fidl  return  of 
the  function  of  the  limb.  Tlie  wound  in  the  capsule  must  heal,  for 
which  purp<»e  perfect  rest  of  the  joint  for  a  longer  or  shorter  time  is 
requisite.  After  reposition  there  is  always  moderate  inflammation  of 
UK  synoviid  membrane,  with  a  slight  eSusion  of  fluid  into  the  joint, 
add  the  latter  remains  for  a  time  painful,  stifT,  and  unwieldy.  If  ny 
duction  has  closely  followed  the  injury,  the  joint  must  first  be  kept  per* 
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fectl^  quiet ;  it  is  surrounded  with  moist  bandages,  and  cold  compresses 
arc  applied ;  the  swclling^  is  rarely  so  greiit  as  to  demand  other  anti- 
|jhlogislic  remedies.  In  the  shoulder-joint  after  ten  to  fourteen  days  wo 
begin  passive  motion  and  continue  it  till  actit'O  movetneuts  can  be 
made  and  the  arm  is  fully  useful ;  fm|ucntly,it  is  many  months  Ijcforo 
movements  are  quite  free,  and  elevating  the  anu  is  the  lost  motion  to 
return.  In  otlicr  joints  that  hare  less  mobility,  active  movemeotA 
may  be  permitted  much  sooner;  thus  they  are  restored  especially  early 
in  the  elbow  and  hip-joints,  and  in  the  latter  joints  we  may  permit 
attempts  at  motion  the  earlier,  because  there  luxations  do  not  bo 
readily  recur. 

If  active  motions'  bo  permitted  too  soon  after  reduction  of  a  di»- 
location,  cspccmlly  in  those  jolnta  where  dislocation  readily  recurs,  as 
in  tlic  shoulder  and  lower  jaw,  and  if  the  luxation  recurs  once  or  sev- 
eral times  before  the  capsular  opening  has  healed,  occasionally  the 
capsule  doos  not  heal  complet**ly,  or  there  is  so  much  distensibility  of 
the  capsular  cicatrix  that  the  patient  only  has  to  make  a  careless 
motiou  to  luxate  the  part  again.  Then  we  have  the  state  called 
habit-ual  luxation^  a  very  annoying  state,  especially  in  the  lower  jaw. 
I  knew  a  woman  who  hud  a  dislocation  of  the  jaw  and  did  not  take 
care  of  herself  long  enough  aflerwanl,  so  that  it  soon  returned  and 
had  to  be  reduceil  again  ;  the  capsule  was  so  much  stretched  that,  if, 
in  CAlingyShe  took  too  large  a  morsel  of  foo«l  between  the  Iwck  teeth, 
slie  at  once  luxated  the  jaw ;  she  accustomcil  herself  to  the  manoeuvre 
of  slipping  it  into  place,  so  that  she  could  do  it  with  the  greatest 
fitcility.  Such  an  habitual  luxation  of  the  shouldc^  may  occur  in  the 
same  way.  I  have  seen  a  young  man,  who,  when  gesticulating  vio- 
lently, had  carefully  to  avoid  rai^ing  his  arm  quickly,  as  he  almost 
always  dislocated  it  by  this  motion ;  such  a  state  is  very  aunoying, 
and  is  difhcult  to  cure ;  rcco\-cry  would  only  bo  possible  by  long 
rest  of  tlie  joint,  but  patients  rarely  have  inclination  or  patience  for 
this  treatment  It  is  well  for  such  patients  to  wear  a  bandage  that 
will  prevent  lifting  or  throwing  back  the  arm  too  much ;  if  tlie  luxa- 
tion be  avoided  for  a  few  years,  it  will  not  recur  so  readily. 

If  a  simple  dislocation  be  not  recognized  and  reduced,  or  if,  for 
various  reÄSons,  we  cannot  reduce  it,  a  certain  amount  of  mobility  ia 
nevertheless  restored,  which  may  fae  considerably  increased  by  regu- 
lar use.  From  the  relation  of  the  head  of  the  bone  to  adjacent  bony 
processes,  and  from  displacement  of  muscles,  it  may  be  readily  under- 
stood that,  fur  purely  mechanical  reasons,  certain  motions  will  be  im- 
possible, while  others  may  approximate  the  normal  mobility.  But, 
if  the  movements  be  not  methodically  restored,  the  limb  remains  stiff, 
the  muscles  become  atrophied,  and  the  limb  lh  of  little  use.    Tlie 
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anatomical  changes  in  the  joint  and  porU  around  are  as  follows :  thn 
extravaaatcd  blood  is  reabsorbed;  the  capsule  fohU  together  and 
atrophies ;  the  bead  of  the  bone  resta  a^^nst  some  bone  in  the  vicin- 
ity of  tlie  articulating-  ca\ity  ;  for  instance,  in  luxation  of  the  humerus 
inward  aj^ainst  the  ribs  under  the  pentoralis  major,  tlio  soft  parts 
about  the  dislocated  head  become  infiltrated  with  plastic  lymph  and 
transform  to  cicatricial  connective  tissue,  which  partjy  ossifies,  so 
that  a  sort  of  bony  articulur  cavily  again  forms,  while  the  head  is 
surrDundc<l  by  a  newly-formed  oonnective-tissiie  capsule.  In  the 
cartilage  of  the  head  of  tlie  bone,  Üie  following  changes  visible  to  the 
naked  eye  occur :  the  cartilage  becomes  rougb,  fibrous,  and  grows 
adticrcnt  to  the  parU  on  wtiich  it  lies,  by  a  cicatricial,  firm  connectlvo 
tissue.  In  the  coin^e  of  time  this  adhesion  beocinea  very  firm,  espe- 
cially if  not  disturbed  by  movements.  The  metamorphosis  of  cartilage 
to  connective  tissue,  followed  microficopically,  taltea  place  as  ftillows : 
the  cartilage-tifisue  divides  directly  into  fine  filamcntft,  so  that  the 
tissue  acquires  first  the  appearance  of  fibrous  cartllnge,  then  of  ordi- 
nary cicatricial  connective  tissue,  which  unites  with  the  parta  around 
and  receives  vessels  from  them.  The  surrounding  muscles,  as  far  as 
they  arc  not  torn,  lose  a  large  part  of  their  fdaments,  partly  from 
molecular  disintegration,  partly  from  fatty  metamorphusis  of  the  con- 
tractile substance;  subsequcnily,  new  musctUar  filaments  form  in 
these  muscular  cicatrices. 

This  is  what  we  call  an  old  luxation,  and  it  is  in  such  mses  espe- 
ciatly  that  the  above  methods  of  foroiblc  reduction  are  omployed. 
Tlic  question,  how  long  a  luxation  must  ha^-c  existed  before  ita  repo- 
HtioTi  is  to  bo  considered  impossible,  cannot  be  answcre<l  since  the 
introduction  of  chloroform,  and  is  to  be  differently  answered  for  the 
various  joints.  Thus,  dii^lorations  of  the  shoulder  may  1)0  n?ducod  after 
existing  for  years,  while  thtjse  of  the  hip-joint  two  or  three  months 
u>ld  are  reduced  with  difficulty.  The  chief  obstacle  lies  in  the  firm 
adhesions  of  the  head  of  the  l>onc  in  its  new  position,  and  in  the  loss 
of  oontriictility  of  the  inuacles,  and  their  degeneration  to  connective 
tiasue.  Another  question  is,  whether,  when  such  old  diitlocations  arc 
reduced,  vc  attain  the  desired  effect  on  the  function,  especially  in  the 
flbouldcr.  Imagine  that  the  small  articulating  cavity  is  6lled  by  the 
atrophied  capsule,  and  that  the  head  of  the  bone  has  lost  iU  cartilage, 
then,  even  if  we  suc<xm«I  in  brining  the  head  to  its  normal  position, 
res^toration  of  function  may  still  be  impos&iblc-,  and  I  can  aASuro  ^ou, 
from  niv  own  experience,  that  the  fin;d  result  of  a  very  tiresome  and 
long  after-treatment  in  such  cases  does  not  always  re]>ay  the  paticnoo 
and  perseverance  of  the  patient  and  surgeon.  In  such  cascf,  the  result 
will  scarcely  be  more  favorable  than  if  the  patient  trlt^s,  by  methodical 
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esercisef  to  make  liis  limb  ns  useful  as  possible  in  its  new  position, 
which  it  may  have  occupied  for  moiiüis  or  years.  We  niay  facilitate- 
this  exercise  by  breaking  up  the  acUiesions  about  the  head  of  the  Ixine, 
by  rotating  it  forcibly  while  the  patient  is  anaesthetized.  If,  as  ooca- 
Kionally  happens  in  s^houlJer-dislocalions,  tlie  head  of  the  boue  in  its 
abnormal  position  so  presses  on  the  brarhbU  plexus  as  to  cause  paraly- 
sis of  the  arm,  if  reduction  be  imposbible,  it  may  bo  advisable  lu  make 
un  incision  down  to  the  head  of  the  boue  to  dissect  it  out  and  saw  it 
oCT,  L  e.,  to  make  a  rejz;iilar  resection  of  the  head  of  the  humerus.  I 
have  seen  a  case  where,  in  complete  [laralysis  of  the  arm  after  a.  luxa- 
IIOD  of  the  hnmerus  downward  and  inward,  decided  improvement  of 
the  function  of  the  ann  was  attAincd  by  tlie  above  operation,  altliough 
the»  waa  not  complete  recovery  of  the  paralysis. 


COUrLlCATED  DISLOCATIONS. 

A  dialocatioD  may  be  compli<-.itc(l  in  various  ways ;  most  fre- 
quently with  partial  or  entire  fracture  of  the  bead  of  the  bone,  which 
is  difficult  to  eure,  and  in  which  reposition  is  often  only  partly  euo- 
ccssful;  in  trealmcut,  attention  must  always  be  paid  to  the  fracture; 
i.  e.,  a  dressing-  must  be  wurn  till  the  fracture  has  united.  At  tlie 
aame  time  it  is  advisable  to  renew  the  drcssinij  frequently,  say  every 
week,  and  to  apply  it  in  a  different  position  each  time,  so  that  tlie 
joint  may  not  become  stiff.  Nevertheless,  we  cannot  always  succeed 
in  attaining;  perfect  mobility,  so  tliat  1  can  only  advise  you  in  your 
pnctiee  always  to  give  a  doubtful  prognosis  in  such  cases. 

AnoUier  complication  is  a  coincident  wound  of  the  joint.  For 
nistancc,  the  broad  articular  surface  of  the  lower  epiphysis  of  the 
fanmcms  or  of  the  radius  may  be  drivou  out  of  the  joint  with  such 
ibrce  as  to  tear  through  the  soft  parts  and  skin,  and  lie  exposed. 

Of  course  the  diagnosis  is  easy  in  such  eases ;  reiK>sition  is  accom' 
pushed  aecorrling  to  the  above  rules,  but  we  still  have  a  wound  of  the 
joint ;  anil  we  are  liable  to  all  the  chances  spoken  of  under  wounds 
of  juIuLs,  so  that  for  the  pnignosJs,  the  \Tiricties  of  the  possible  results 
and  the  treatment,  I  refer  you  to  what  has  already  been  said  (p.  218). 
Of  course,  it  is  worse  when  there  is  an  open  fracture  through  the  joint; 
here  we  con  neither  expect  rapid  closure  of  the  wound  nor  restomtioii 
of  the  function  of  the  joint,  and  we  run  all  the  dangers  that  threaten 
complicated  open  fractures  aud  wounds  of  joints.  The  decision  as  to 
what  nmst  be  done  in  such  rases  is  easy,  when  there  is  at  the  same 
time  considtTttble  crushing  or  tearing  of  the  soft  parts ;  under  such 
circumslJ'nee?,  primary  amputation  must  be  done.     If  the  injuiy  of 
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the  soft  parts  be  not  ^rcat,  we  may  sometimes  liope  for  a  cure  by 
supptiratioti,  with  a  subsequent  stiff  joint ;  but,  as  experience  sbows, 
this  is  always  a  daug^roua  experiment,  Accorcling  to  the  principles 
of  moJera  surgery,  in  such  cases  wc  avoid  ampuUtion  by  disscttioj: 
out  and  sawing  ofl"  the  &acturL'd  articular  ends  of  the  bones  so  as  to 
make  a  simple  wound.  This  is  the  regular  total  resection  of  a  joint, 
on  operation  concerning  which  very  extensive  observations  have  been 
made  during  the  lust  twenty  years,  and  of  which  modem  times  is 
justly  proud;  by  its  means  many  limbs  have  been  preserved,  which, 
according  to  the  old  rules  of  surgery,  should  unhesitatingly  have  been 
amputated. 

In  regard  to  their  (Umger,  these  resections  vary  greatly  according 
to  the  joint  on  which  they  are  made,  so  that  it  is  diflicult  to  make  any 
general  remarks  about  them.  Hut,  in  a  subsequent  section  (in  the 
treatment  of  clironic  fungous  diseases  of  the  joints),  we  shall  study 
this  very  important  point  more  carefully ;  what  has  been  said  will  give 
you  a  general  idea  of  a  resection  of  the  joint. 


C0XGE>1TAL  LUXATIONS. 

Congenital  luxations  are  rare,  and  we  must  distinguish  them  from 
Uaationea  inter  partum  acquisitce,}.  c,  those  that  have  resulted  at 
birth  from  manoeuvres  in  extracting  the  child»  and  which  are  merely 
simple  traumatic  luxations  which  may  be  reduced  and  cured.  Al- 
though congenital  luxations  liavc  been  observed  in  most  of  the  joints 
of  the  extrennties,  they  are  particularly  frequent  in  llie  thigh,  and  not 
unfrequently  occur  on  both  sides  at  the  same  time.  The  head  of  the 
bone  stands  somewhat  above  and  l>ehind  the  acetabulum,  but  in  many 
oases  it  can  readily  bo  replaced.  As  a  rule,  the  disease  is  first  noticed 
when  the  child  begins  to  walk,  llie  most  noticeable  s^'raptom  is  a 
peculiar  wabbling  gait,  which  is  caused  by  the  head  of  the  bono 
»landing  behind  the  acetabulum  so  that  the  pelvis  inclines  forward, 
and  ahto  because  in  walking  the  bead  of  the  thigh  moves  up  and  down ; 
there  is  never  any  pain.  To  examine  the  child  more  accurately,  you 
m»y  unclothe  it  entirely  and  watch  it^  gait ;  then  hiy  it  on  tlie  back, 
and  compare  the  length  and  position  of  the  extremities.  If  the  luxa- 
tion be  one-«idcd,  the  luxated  limb  will  be  shorter  than  the  other,  nnd 
tlio  foot  turned  inward ;  if  you  fix  the  pelvis,  you  may  often  reduce 
the  dislocation  by  simple  traction  downward.  The  anatomical  exami- 
nation of  such  joints  has  led  to  the  following  results  :  not  only  is  the 
head  of  the  bone  out  of  the  socket,  but  the  socket  is  irregularly 
furmrd — too  sliallow  ;  later  in  life,  in  adults,  it  is  greatly  compressed 
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and  6Ucd  with  &t ;  when  Ibe  Ugazneiitum  teres  exists,  it  is  abnormal]/ 
long ;  the  head  of  the  bone  is  not  properly  developed ;  in  some  cases 
it  is  not  hair  as  large  as  normal ;  the  artirulor  cartilage  is  usually 
completely  furmed,  tlic  capäiilo  very  large  and  rclaxc(L 

Under  such  circumstances,  you  may  understand  that  it  is  exceed- 
ingly difEcult,  in  most  cases  impossible,  to  effect  a  cure.  If  tlie  head 
be  only  partially  developed,  the  upper  border  of  the  acetabulum  ab- 
sent, and  the  capsule  enormously  distended,  how  shall  we  restore  the 
normal  conditions  ?  As  to  the  causes  of  this  malformation,  the  most 
varied  hypotheses  have  been  advanced ;  the  opportunity  has  never 
occurred  of  studying  it  in  the  embrj'o.  There  is  an  arrest  of  develop- 
ment from  some  cause.  It  is  assumed  that  these  disttirbaaces  followe«.! 
previous  pathological  processes  in  the  foetus,  and  the  most  probable 
hypothesis  is  that,  in  very  early  embryonal  life,  the  joint  was  filled 
with  an  abnormal  quantity  of  fluid,  and  so  distended  as  to  induce  rup- 
ture or  at  least  great  dilatation  of  the  capsule.  Iloscr  thinks  tliat 
abuonnal  iiiLra-uierine  positions  may  give  rise  to  these  luxations. 

Cure  of  this  state  has  been  attempted  in  those  cases  where  direcfc 
examination  has  sho^vn  the  existence  of  a  tolerably-developed  head. 
In  such  cases  the  luxation  has  been  reduced,  and  attempts  made  to 
preserve  the  normal  position  of  the  thigh  by  aid  of  dressings  or  bond- 
age«— the  child  being  kept  quiet  for  a  ye^r  or  more.  The  result  of 
this  treatment,  which  requires  great  patience  on  the  part  of  the  sur- 
geon and  [mrcnts  of  the  child,  is  shown  by  experience  to  be  only 
partially'  satisfactory',  aa  after  this  treatment  there  h:is  only  been  an 
improvement  of  the  gait,  but  rarely  a  perfect  cure ;  and,  when  you  read 
in  ortliopedic  pamphlets  of  the  frequent  cure  of  congenital  luxations^ 
you  may  be  sure  that  in  most  cases  there  have  been  errors  of  diog^ 
nosia,  or  there  is  intentional  deception. 

Congenital  luxations  of  the  thigh  are  never  dangerous  to  life,  but, 
since  they  are  accompanied  by  a  change  in  the  centre  of  gravity  of 
the  body,  in  tlie  course  of  time  they  have  an  effect  on  the  position 
and  curvature  of  the  vertebral  column  ;  this,  and  a  limping,  wabbling 
gait,  are  the  only  inconveniences  they  cause.  There  can  only  be  a 
hope  of  successful  treatment  in  very  early  youth ;  but,  as  the  surgeon 
oannot  promise  a  successful  result  in  less  than  one  to  three  years,  few 
patient«  arc  put  under  treatment 
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Butorical  KeriiHrli«. — Injurio«  from  Lar;n'  Missile«, — Tarioua  Fonna  of  BulIct-'WonndL 
— TTiiQi>portiiLiou  Kud  C*n  at  tho  Wouadcd  in  Üia  Fiald. — Treatmeat.— Cooipllc*- 
Ud  Giuubot-Fracturei. 

Ix  war  many  injuries  occur  that  are  to  be  clnssetl  among  simple 
inotsed,  cut,  punctured,  and  contused  irounds ;  gunshot-wounds  thorn* 
selves  niust  be  classed  wiih  contused  wounds ;  but  they  have  some 
pcculhuitics  that  entitle  them  to  Bcporato  considcratioOj  in  doing 
vhich  we  must  brieSy  como  in  coDtaot  with  tho  domain  of  military 
surgery.  Since  fire-arms  were  6rst  used  in  warfare  (1338),  gunshot- 
wounds  have  received  special  attention  from  surgical  writers,  so  that 
the  Utentture  on  this  subject  has  Ijcconie  vcrj-  extensive  ;  of  latr*,  in- 
decil,  military  surgery  has  been  made  almost  a  separate  branch,  which 
includes  the  care  of  soldiers  in  peace  and  war,  and  the  special  hygienic 
and  dietetic  rules  which  are  so  important  in  barracks,  in  stationary 
and  6eld  hospitals,  also  the  clothing  and  food.  AJthough  the  Romans, 
as  was  mentioned  in  the  introduction,  had  surgeons  appointed  by  the 
state  with  the  anny,  iu  the  middle  ages  it  was  more  common  for  every 
leader  of  a  troop  to  have  a  private  doctor,  who,  with  one  or  more 
asststants,  very  imperfectly  took  care  of  the  soldiers  after  a  battle, 
and  then  usually  went  on  with  the  army,  leaving  the  wounded  to  the 
oare  of  compassionate  people,  without  the  commaadcr  or  the  array 
taking  the  rcttpon&ibiUty. 

U  was  not  till  standing  armies  were  fornif-d  that  surgeons  were 
detailed  to  certain  battalions  and  companies,  and  certain  (still  rcry 
imperfect)  rules  and  regulations  were  made  for  the  care  of  the 
wounded.  Tlie  position  of  military  surgeon  was,  in  those  day»,  very 
ignoble,  and  such  as  we  do  not  hear  of  now  ;  for,  even  in  the  time  of  the 
fiither  of  Frederick  the  Great,  the  army  surgeon  was  publicly  flogged 
if  be  permitled  one  of  the  long  grenadiers  to  dia    At  that  time,  when 
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tbe  troops  marched  to  meet  the  enemy  at  a  parade-stepi  the  move> 
ments  of  the  army  were  very  tedious  and  slow ;  the  larg-c  armies  had 
imineuse  tralna ;  for  instance,  in  the  Tliirty  Years'  War,  the  lancers  car- 
ried aloDg  their  wives  and  children  in  innumonible  wagons  ;  hence,  in 
tltc  medical  arrangements  j>orLaining  to  the  train,  there  was  no  ne- 
cessity for  greater  facilities  of  iiiotiou.  The  tactics  started  by  Fred- 
erick tlie  Great  required  greater  mobility  of  the  heavy  trains,  whicli, 
however,  was  only  practically  carried  out  in  the  French  array  under 
Napoleon.  As  long  as  a  small  province  remained  the  seat  of  war 
during  a  whole  campaign,  a  few  large  hospitals  in  neighboring  cities 
might  suffice ;  but,  when  armies  moved  about  nipidly  and  had  a  fight 
now  here  now  Oiere,  It  beeanie  nceossary  to  furnish  more  movable, 
so-called  field  hospitals,  not  £ir  from  the  field  of  battle,  and  which 
could  be  readily  moved  from  placo  to  place.  These  ambulances,  or 
flj-ing  hospital:),  arc  the  idea  of  one  of  the  greatest  of  surgeons,  Zar- 
rfy,  of  whom  we  have  already  spoken.  As  I  shall  shortly  toll  you 
what  is  done  with  the  wounded  from  the  time  they  arc  injured  till 
they  enter  the  general  hospital,  I  will  here  dismiss  this  subject,  and 
only  mention  some  of  the  many  excellent  works  on  military  surgery. 
Especially  interesting,  not  only  medically  but  historically,  arc  the 
somewhat  lengthy  **  Memoirs  of  Larrey,"  in  which  I  especially  recom- 
mend to  you  the  Egyptian  and  Russian  campaigns.  These  mcmcurs 
contain  all  Napoleon's  campaigns.  Another  excellent  work  ue  liave 
in  Elnglish  literature,  John  ITennen*«  "Principles  of  Military  Sur- 
gery;" nod  in  German,  besides  many  other  excellent  works,  we  have 
'*Thc  Maxims  of  Militttjy  Surgery,"  by  StromeyeTy  which  is  composed 
chiefly  of  experiences  in  tlie  Schlesivig-TTolstein  "War ;  and,  I.istly, 
**Priiicii>les  of  General  Military  Surgerj-,  from  Hemiuisccncfs  in  the 
Oriniea  and  Caucasus,  and  in  the  Hospital,"  by  Dr.  l^rogoff. 

Wounds  cniiscd  by  large  missiles,  such  as  cannon-balls,  grenades, 
bombs,  Bhrapncl,  etc.,  are  partly  of  such  a  nature  that  they  kill  at  onee| 
in  other  cases  tear  off  whole  extremities,  or  so  shatter  them  that  am- 
putation is  tliQ  only  remedy.  The  extensive  tearing  and  crushing 
Caused  by  these  shot  do  not  difier  from  other  large  crushed  wounds 
caused  by  machinery,  which  tmfortunately  now  so  often  occur  in 
civil  practice. 

Muskct-boUs  used  in  modem  warfare  dllTcr  in  some  respects: 
while  the  small  copper  bullets  with  which  the  CireasRians  shoot  are 
scarcely  larger  than  our  so-called  buckshot,  large,  hollow,  leaden  bul- 
lets were  used  in  the  late  Italian  War;  these  were  much  larger  than 
the  old-fashioned  one?,  and  were  particularly  dangerous,  because  they 
readily  broke  upon  striking  a  bone  or  tense  tendon.  Besides  these, 
the  solid  round  and  conical  bullet  are  used,  but  their  eflbcts  do  not 
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differ  mucli.  The  Prussian  long  bullet,  which  is  held  in  the  ciirtriJge 
of  the  ncedle-g'un,  is  a  solid  bullet  of  the  form  and  size  of  au  acom. 
You  must  not  tliink  that  the  projectile,  as  found  in  the  wound,  has  the 
same  shape  as  when  put  in  the  gtui ;  but  it  is  changed  in  form  as  it 
comes  out  of  the  rincs  of  the  gun,  and  la  also  flattenctl  in  the  wound, 
so  that  we  often  6nd  it  a  shapeless  mass  of  lead,  which  acarooly  sbowi 
the  form  of  the  projectile.  We  shall  now  briefly  corisi<l('T  the  various 
injuries  that  maybe  caused  by  a  bullet;  in  doing  which,  wo  shall 
naturally  confine  ourselves  to  the  chief  forms. 

In  one  set  of  cases  the  bullet  makes  no  wound,  but  simply  a  eon- 
fusion  of  the  soft  parts,  accompanied  bv  great  suggillation  and  occa- 
uonally  by  subcutaneous  fractture.  According  to  recent  authorities, 
simple  subcutaneous  fractures  are  not  very  uncommon  in  war.  These 
injuries  are  caused  by  speut  bul1et<i,  L  e.,  such  as  come  from  a  long  dis- 
tance and  have  not  force  enough  to  penetrate  the  »kin ;  such  a  bullet, 
striking  over  tlie  liver,  may  push  the  ekiii  before  it  and  make  a  dcprc»- 
aion  in  or  a  rupture  of  the  liver,  and  then  fall  back  without  producing  an 
external  wound.  Like  injuries  arc  caused  by  bullets  striking  the  skin 
at  a  very  oblique  angle.  Firm  bodies,  such  as  watches,  pocket-books, 
coins,  leather  straps  on  the  uniform,  etc.,  mny  also  arrest  the  bullet 
Theso  contused  wounds,  which,  especially  when  aRbcting  the  abdomen 
or  thorax,  may  prove  very  dangerous,  have  always  excited  the  atten- 
tion of  surgeons  and  soldiers;  formerly  they  were  always  referred  to 
the  BO-called  "  wind  of  tlie  ball,"  and  it  was  thought  that  they  wore 
caused  by  the  bullet  passing  very  close  to  the  body.  Tlie  idea  that 
injuries  could  be  caused  in  this  way  was  so  firmly  established,  tlmt 
even  very  well-informed  persons  worried  themselves  iu  trying  to  ex- 
plain theoretically  how  they  resulted  from  the  wind  of  the  ball.  One 
said  that  the  air  in  front  of  and  near  the  bullet  was  so  compressed 
that  the  injury  was  due  to  this  pressure ;  another  thuught  that,  from 
the  friction  in  the  barrel  of  the  gtm,  the  bullet  was  charged  with 
electricity,  and  could  in  some  unknown  manner  cause  contusion  and 
burning  at  a  certain  distance  If  the  conclusion  that  the  whole  idea 
of  the  wind  of  balls  was  a  fable  had  been  arrived  at  sooner,  tliese 
dnt-astic  theories  would  not  have  arisen.  Owlusions  from  s|)eut  and 
oblique  bullets  are  to  be  treated  like  other  contusions. 

In  the  second  cose,  the  bullet  does  not  enter  the  snfl  parts  deeply, 
but  carries  away  part  of  the  skin  from  the  surface  of  the  botly,  leaving 
a  gutter  or  furrow.  Tliis  variety  of  gunshot-wound  is  one  of  the 
slightest,  unless,  as  may  happen  in  the  head,  the  bone  is  grazed  by 
the  bullet,  and  portions  of  lead  remain  in  the  skull. 

The  third  case  is  where  the  bullet  enters  the  skin  without  escap* 
^S  '^'^'"i  ^G  bullet  enters  and  generally  remains  iu  the  Bott  parts; 
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it  makes  a  tubular  wound.  Various  other  foreign  bodies  majr  be  car- 
ried iuto  these  wounds,  such  as  portions  of  imifonn,  cloth,  leather, 
buttons,  etc.;  a  bono  may  also  be  spÜDtcrcd,  and  the  spÜnfers  driven 

into  the  wound  and  tear  it  After  perforating  the  skin  and  soft 
parts,  tho  bullet  might  rebound  from  a  bone  and  fall  out  of  the  same 
opening,  so  that  you  would  not  find  it  in  tlic  wound,  in  spite  of  thcro 
being  only  one  opening.  The  wound  that  the  bullet  makes  oa  entering 
the  body  is  usuully  round,  oorrespondlng  to  tlio  shape  of  the  ball ;  its 
edges  arc  contused,  occaeionally  bluish-bUck,  and  somewhat  inverted. 
These  charBCteristica  liold  in  the  majority  of  cases,  but  are  not  ab- 
solute. 

Tlie  fourtli  and  last  case-  is  where  tlic  bullet  enters  at  one  point  and 
escapes  at  another.  If  the  eounse  of  the  wound  is  entirely  through 
the  soft  parts,  and  the  bullet  has  carried  in  no  foreign  body,  the  point 
of  exit  is  usujiUy  smaller  than  the  entrance,  and  is  more  like  a  tear. 
K  tlie  bullet  has  struck  a  bone  and  driven  bone-splinters  or  other  for- 
eign body  before  it,  the  point  of  exit  is  occasionally  much  larger  than 
tho  entrance;  there  may  also  be  two  or  more  points  of  exit  from 
bursting  of  the  bullet  into  several  pieces  or  from  several  splinters  of 
bone.  Lastly,  splinters  of  bone  may  make  openings  of  exit  like  those 
from  a  bullet,  while  tbe  latter,  or  part  of  it,  remains  in  the  wound. 
Too  much  value  has  been  attached  to  tlio  distinction  of  the  openings 
of  entrance  and  exit;  this  is  only  important  in  forensic  cases,  where 
it  may  be  desirable  to  know  from  which  side  the  bullet  came,  as  this 
may  give  a  clew  to  tho  anthor  of  the  injury.  Tlic  course  of  the  bullet 
through  tlic  deep  pnrta  is  occasionally  very  peculiar;  its  course  is  sorao- 
times  deviated  by  bones  or  tense  tendons  and  fascijp,  so  that  wo 
should  be  greatly  mistaken  in  supposing  that  the  imion  of  the  points 
of  entrance  and  exit  by  a  straight  line  always  represented  tlie  course 
of  the  bullet.  In  this  respect,  the  encircling  of  the  skull  and  thorax 
is  most  peculiar :  for  instance,  a  bullet  strikes  the  sternum  obliquely, 
but  without  sufBciont  force  to  perforate  this  bone ;  the  bullet  may 
run  along  a  rib  under  the  skin  to  tho  side  of  the  thorax,  or  even  to 
tlie  spinal  column,  before  escaping  again  ;  from  the  position  of  the 

*  points  of  entry  and  exit,  we  might  sup|iose  the  bullet  had  passed 
directly  through  the  chest,  and  be  greatly  astonished  when  such 
patients  come,  witlioul  any  difficulty  of  breathing,  to  have  their  wound 
dressed. 

.  The  complication  of  gunshot-wounds  with  bums  by  powder,  such 
as  resulla  from  shooting  at  close  quarters,  rarely  occurs  in  war.  It » 
not  rare  in  cases  of  accidents  from  careless  handling  or  bursting  of 
firc-anns,  or  from  blasting,  and  may  cause  the  greatest  ^Tirlcty  of 
bum.    Tlie  burnt  particles  of  powder  oft«n  cater  tho  skin  and  heal 
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tlicre,  f;!vm^  it  a  bluish'black  appearant-c  for  the  rest  of  life.     Bfore 
of  this  in  llie  chapter  on  burns. 

In  gunshot  injuries,  there  is  said  to  be  scarcely  any  pain ;  the  rapidity 
of  the  injury  is  such  that  the  patient  only  feelä  a  blow  on  the  side 
from  which  the  bullet  comes,  and  docs  not  for  some  lime  perceive  the 
bleeding  wound  and  actual  |)ain.  Tlicre  are  numeruna  examples 
where  combatants  have  received  a  shot,  especially  in  the  upper  ex- 
tremity, without  knowing^  it  till  tohi  by  some  one,  or  ba^-ing  their 
attention  attracted  by  tlio  (low  of  blood. 

In  fi^Dshot,  as  in  contused  wounds,  the  bleeding  is  usually  less 
(liau  in  incised  and  punctured  wounds;  but  it  would  be  a  jC;reAt  rais- 
tako  to  suppose  tliut  arteries  which  have  been  shot  through  do  not 
bleed.  On  the  contrary,  many  soldiers  never  leave  the  battle-field, 
havin<;r  dtc<l  from  rapid  hicmorrhagc  from  largo  arteries.  When  ono 
has  seen  a  fully-divided  carotid,  subclavian,  or  femoral  artery  bleed, 
he  will  know  that  in  a  very  short  time  the  loss  of  blood  will  be  so 
great  (hat  the  only  hope  of  sttfcty  lies  in  immediate  aid  ;  so  that  a 
hicmorrhagc  of  two  minutes*  duration  irom  one  of  these  arteries  is 
certainly  fatal.  But  arteries,  even  as  large  as  the  radial,  often  bleed 
but  little.  'Hie  first  surgeons  who  gave  us  descriptions  of  gunshot- 
wounds  called  attention  to  tliia  point. 

Before  passing  to  the  treatment  of  gimshot-wounds,  I  would 
briefly  picture  to  you  the  transportation  of  and  first  aid  oflbred  to  the 
wounded  in  battle.  For  the  first  aid  there  arc  usually  established 
certain  temporary  places  for  dressing  the  wounded,  in  some  sheltered 
place  close  behind  the  line  of  battle,  usually  in  rear  of  the  batteries ; 
these  are  designated  by  white  flags.  The  wounded  are  first  brought 
to  tilts  spot,  either  by  soldiers  or  by  a  trained  ambulance  corps.  Of 
course,  those  wounded  slightly  or  in  the  uppt^r  extremities  walk  to  Üie 
spot.  Tiic  ambulance  corps  has  proved  so  efficient  in  late  ware  that 
it  will  certainly  bo  more  trusted  to  in  future.  It  is  composed  of 
nurses  trained  to  bring  the  woimded  from  the  field,  and,  when  neces- 
sary, to  give  them  temporary  aid,  as  in  arresting  bleeding  from  arte- 
ries and  wounds,  etc.  They  have  been  trained  to  carry  a  patient 
betwc*^n  two  of  them,  either  without  other  support,  or  on  an  impro- 
viRC*l  litltT.  For  this  latter  purpose  they  usually  carry  a  lance  and  a 
piece  of  cloth  longer  and  broader  than  the  body.  The  lances  arc 
paaced  through  hems  along  the  sides  of  the  cloth,  and  a  barrow  is 
thtu  made;  bayonets  or  swords  maybe  used  as  provisional  splintstfor 
supporting  a  limb  that  has  been  badly  shot  The  wounded  arc  thus 
brought  to  the  dressing-place,  and  the  first  dressings  are  applied ; 
these  remain  on  till  the  patient  reaches  the  nearest  field-hospital.  At 
tlio  same  time  hsemorrhago  must  be  securely  arrested,  and  injured 
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limbs  60  arranged  tliat  transportation  may  do  no  harm ;  bidlets,  for- 
eign bodies,  and  loose  splinters  of  bone  near  the  surface,  should  bo 
removed,  if  it  can  be  done  quickly  and  readily.  Limbs  that  have 
been  entirely  cru&bcd  by  tar^;^  shot  should  be  at  once  amputated,  if  a 
dressing'  cannot  be  bo  applied  as  to  render  transportation  possible. 
The  chief  object  of  this  dressing-place  is  to  render  the  wounded 
transportable ;  bonce  it  is  not  proper  to  do  many  or  tedious  opcratioiw 
there.  From  the  great  pressure  of  the  constaotly-increasiiig'  throng 
from  the  front,  only  the  most  important  cases  can  be  attended  to  here, 
and  Pirogoff  is  right,  though  it  seems  cruel,  when  he  says  the  sur- 
geons should  not  exhaust  tlicir  strength  on  the  mortally  wounded  and 
the  dying.  But,  if  possible,  every  p.itient,  when  carried  to  tho 
field-huBpitul,  should  receive  a  short  written  account  of  what  was 
found  at  the  first  examination ;  a  card,  containing  a  few  words,  thrust 
into  one  of  his  pockets  is  enough.  The  chief  point  is  to  Icll  whether 
the  ball  has  been  extracted,  whether  u  wound  of  tho  breast  or  abdo- 
mon  is  perforating,  etc.,  which  will  save  time  to  the  surgeon  at  Üio 
hospital  and  pain  to  the  patient,  Part  of  tlie  ambulance  corps  has 
Ihe  further  duty  of  placing  the  wounded  pmpcrly  in  wagons  for  fur^ 
titer  transportation,  under  direction  of  the  surgeon.  For  this  purpose 
there  are  special  ambulances,  ooostructed  most  variously,  wliieh  take 
some  patients  lying  down,  othcra  sitting  up.  There  arenu-ely  enough 
of  these,  and  it  is  often  necessary  to  ase  common  wagons,  covered 
with  hay,  straw,  etc.  These  wagons  convey  tlic  wounded  to  the  next 
ficM-bospital,  which  is  established  in  a  neighboring  city  or  town ; 
for  it  the  largest  attainable  rooms  should  be  taken.  School-houses, 
churches,  or  bums,  may  be  seized,  although  the  latter  arc  the  best. 
In  the-He  places  beds  are  prepared  with  straw,  a  few  mattresses,  and 
bedclothes.  Surgeons  and  nurses  await  anxiously  the  arrival  of  tho 
first  load  of  patients,  having  been  already  notifiRd  of  the  commence' 
ment  of  the  battle  by  the  thunder  of  the  artillery.  Here  begins  tho 
accurate  examination  of  patients,  who  were  only  temporarily  dressed 
on  tlio  field,  and  here  operating  goes  on  most  actii-ely.  Amputations, 
resections,  extractions  of  bullets,  etc.,  are  done  by  wholesale,  and  the 
surgeon  who  has  l>cen  anxious  for  his  first  operation  on  a  living 
patient  may  operate  till  he  stoi»  from  exhaustion.  This  continues 
till  far  into  the  night;  the  fight  lusts  till  late  in  the  evening,  and  it  is 
near  morning  before  tho  List  loads  of  wounded  come  in.  With  bad 
lights,  on  a  temporary  operating>tabIc,  and  often  with  unskilful  nurses 
for  assistants,  the  surgeon  must  at  onco  examine  every  i^atient,  down 
to  the  last,  and  then  operate  and  dress  bis  woimds.  In  the  field-hos- 
pitalfl  the  wounded  have  a  period  of  rest,  and,  if  possible,  those  who 
hare  been  operated  on  or  are  seriously  hurt  should  not  be  moved  to 
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naotlier  hospital  till  healthy  suppuration  bc^ns  and  IicAÜnf^  hea  at 
least  commenced.  This  cannot  always  be  done.  Ovcasionaily  tlic 
place  where  the  field-hospital  has  been  establiahod  must  be  vacated. 
If  one  belongs  to  the  vanqidshed  party,  and  the  enemy  takes  the  place 
where  the  field-hospital  was  established,  the  soj^eons  are  usually  taken 
prisoners  with  their  wounded ;  for,  even  when  the  enemy  is  ntoet 
humane,  after  a  great  battle  there  i»  often  Bueh  a  demand  fur  sur^eoos 
that  those  of  the  enemy  cannot  take  the  proper  caro  of  wounded 
prisoners.  A  few  years  since,  in  Geneva,  a  convention  of  Exiropcan 
powers  determined  tlmt  surgeons  and  sanitary  supplies  shuidd  be  oon- 
sidercd  neutral  Althoujph  there  are  some  practical  dilEculties  in 
carrying  out  this  principle,  it  lias  done  great  good  iu  the  wars  of  late 
years,  and  is  capable  of  still  further  development.  At  all  events,  the 
idea  of  considering  a  wounded  enemy  as  an  enemy  no  longer,  hut  as 
a  patient,  is  to  be  prized  as  a  beautiful  evidence  of  ad\'aucing  hu- 
manity. 

When  the  wounded  have  all  been  brtrnght  under  cover,  bedded, 
and  the  necessary  operations  done,  and  the  diet,  etc.,  has  been  at- 
tended to,  arrangements  should  be  made  for  tlieir  proper  disposition. 
Permanent  collection  of  many  wounded  men  in  one  place  is  injurious, 
and,  when  the  seat  of  war  is  a  poor  country,  with  few  railroad  con- 
nections, the  care  of  the  wounded  is  particularly  difHoult.  llenoe, 
they  should  be  sent  off  as  soon  as  po&sible.  This  nmy  be  done,  even 
with  the  severely  wounded,  when  there  is  a  railroad  handy;  when  tho 
tmnsporlation  is  less  conveuient,  the  more  slightly  wounded  at  least 
can  be  removed.  This  system  of  scattering,  whieb  of  late  baa  been 
conducted  with  excellent  results,  requires  great  eireumspcctton  and 
trouble  from  the  superior  medical  and  military  authorities,  but  it  h^fi 
proved  advantageous.  If  bouses  (barracks),  or,  in  summer,  tents, can 
be  erocte<i  for  those  remaining — the  severely  wounded — that  will  be 
best.  If  this  be  not  practicable,  they  may  be  distributed  in  private 
houses;  it  has  proved  unadvisable  to  leave  the  wounded  in  scltool- 
housi'S  and  churches, 

Tlie  war  in  North  America,  as  well  as  that  between  Austria  and 
Pniww  in  1806,  showed  that  there  were  stUI  improvements  to  be 
made  in  military  sanitary  arrangements.  A  factor  has  hccm  added 
that  never  before  came  as  an  aiil,  namely,  extensive  ftsülntance  from 
societies,  Sisters  of  Cliarity,  civil  surgeons,  and  many  other  persons 
who,  either  personally  or  by  money  and  stores,  ai(le<l  in  the  «aire  of 
the  wounded.  When  this  private  aid  is  pro]>eTly  organized,  under 
proper  management  of  the  military  officers,  it  may  be  very  useful. 

Concerning  the  treatment  of  gunshot-wounds,  views  have  greatly 
thanged  from  time  to  time,  according  to  tho  point  of  view  from  whidi 
17 
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tbnj  wore  regarded.  Tho  oldest  auiffeons  whose  opinions  we  hare, 
oonflidcred  them  as  poisoned,  and  tlioug-lit,  consequcullj,  that  they 
should  be  treated  witli  the  hot  iron  or  boiling  oU.  Tlic  first  to  op- 
pose this  view  suocnssfuHy  was  Ambrose  Pari^  whom  you  nbeady 
hnow  U>  hnvc  introduced  tho  ligature  for  arteries.  He  relates  that  in 
the  campaign  in  Piedmont  (1536)  he  ran  short  of  oil  for  bumin;^  the 
woumla,  and  he  cxpedetl  the  death  of  all  the  patients  who  could  not 
be  treated  according  to  the  rules  of  the  time.  But  this  did  not  hap- 
pen ;  on  the  contrary,  they  did  better  than  the  chosen  few  on  whom 
ho  used  the  reniains  of  his  oil.  Thus  a  lucky  accident  tolerably  soon 
freed  medicine  of  this  superstition,  Lftter  it  was  very  cotreoUy  ob- 
serx'cd  that  tlic  ^\T»t  difficulty  in  healing  gunsbot-wotmds  was  due  to 
the  narrowness  of  the  canal,  and  attempts  were  made  to  obviate  this 
by  plugging  the  wound  n-ith  charpie  or  gentian-root.  But  sensible 
surgcooa  soon  saw  that  this  atUl  more  impeded  the  escape  of  pus 
from  the  deeper  parts,  and  the  correct  view  commenced  to  make 
some  headway,  tliat  a  gunshot-wound  was  a  tubular  contused  wound. 
They  sought  to  improve  this  in  a  peculiar  way,  by  laying  down  the 
rule  that  every  superfirinl  gunshot-wound  should  be  laid  open,  the 
opening  of  a  canal  leading  into  the  deeper  parts  was  to  be  enlarged 
by  one  or  more  incisions;  various  methods  were  proposed  for  chan- 
ging the  contused  wound  into  a  simple  incised  wound  by  llicsu  in- 
cisions, while,  iu  fact|  the  only  thing  that  was  done  was  to  add  an 
incised  wound  to  Iho  gunshot-woirad.  Tho  case  was  somewhat  dif- 
ferent when  the  rule  was  given  to  cut  oiit  the  whole  course  of  the 
canal,  and  close  the  resulting  canal  by  sutures  and  compresses,  so  as 
to  obtain  healing  by  6r3t  intention  ;  this  proceeding  cannot  often  be 
jipplied,  and  obtained  little  reputation.  Of  late,  since  the  treatment 
of  all  wounds  is  so  much  simplified,  the  same  thiug  has  happened  to 
gunshot-wounds  which  arc  treated  on  the  same  general  principles  aSJ 
contused  wounds.  In  these,  aa  in  otlier  wounds,  tiic  fu^t  thing  is  to] 
arrest  any  artcriul  htemorrhage.  This  is  to  be  done  according  to  tho  I 
rules  already  given,  the  bleeding  artery  being  tied  either  in  the 
wound  itself,  or  the  corresponding  arterial  trunk  Iwing  Hgüted  in  ita 
continuity ;  to  accompliÄh  the  former,  it  is  generally  necessary  to 
enlai^  the  opening  of  entrance  or  exit,  otlierwisc  wc  should  not  find 
the  bleeding  artery.  If  there  be  no  hcemorrhage,  we  should  examine 
tlio  woumi,  especially  any  blind  canal,  for  foreign  bodies,  particularly 
for  the  bidlct.  This  maybe  done  most  certainly  with  the  finger; 
should  it  not  be  long  enough,  or  shoidd  the  canal  be  too  narrow,  we 
may  best  use  a  silver  female  catheter,  with  which  wo  may  feel  mora 
certainly  and  safely  tlian  with  a  probe ;  if  we  feel  the  bullet,  wc  try 
to  remove  it  the  shortest  way,  that  is,  either  draw  it  out  at  the  point 


TRKATMENT  OF  GÜXSDOr-WOCNDa 


241 


of  cntmncc,  or,  if  it  Ucs  in  a  bliud  canal,  close  under  the  skin,  \fc 
make  an  iiicibioii  tlirougb  the  skin  and  extract  it  tlirough  this,  thereby 
changiDj^  the  blind  canal  into  a  complete  one.  The  extraction  of 
bullets  through  the  opening  of  entrance  may  be  made  by  aid  of  spoon 
or  forceps-ähapcd  iuslrumcuta.  Bullet-forceps  with  long,  thin  blades 
are  often  difficult  to  use,  because  they  cannot  be  sufiiciently  opened 
in  the  narrow  canal  to  seize  the  bullet,  heaco  many  military  surgeons 
prefer  the  spoon-shaped  instrument.  Such  a  bullet  sooop  has  lately 
been  suggested  by  A  v.  JjanffenlfecX:,  and  sccma  very  practicid ;  iu  it 
the  spoon  is  movable  so  as  to  pass  behind  the  bullet,  and  push  it 
fonrard.  Still  better,  it  seems  to  me,  is  a  lecentiy-iaTented  American 
forceps,  whose  peculiarity  is  that  they  can  bo  opened  even  in  a  nar^ 
row  canal,  and  they  seize  very  securely.  If  the  bullet  be  lodged  in  a 
bone,  wc  may  bore  a  long  ^nilet  into  it,  and  try  to  extract  it  in  that 
way.  If  we  do  not  succeed  in  rcnioviog  the  buUct  or  other  foreign 
body  by  the  opening  of  entrance,  we  proceed  to  enlarge  it  to  gain 
more  room  bo  as  to  apply  the  instruments  better.  The  experience 
that  bullets  may  often  remain  in  tlio  body  without  injury  should  worn 
as  against  any  violent  operation  that  aims  only  at  their  extraction, 
rienco,  hocmorrhage  and  difficult  extraction  of  foreign  bodies  arc  the 
chief  indications  fur  primary  dilatation  of  gunshot-wounds.  Later 
other  indications  may  arise  to  necessitate  it ;  but,  in  the  gimshot- 
vound,  such  enlargement  is  not  necessary  for  a  euro.  This  takes 
place  by  the  throwing  off  of  a  small  ring^haped  eschar,  and  the  de- 
tAchment  of  gangrenous  shreds  from  tho  track  of  the  wound,  till 
healthy  graouhitlon  and  suppuration  begin,  and  the  canal  gradually 
doses  from  within  outward.  In  most  coses  the  opening  of  exit 
cicatrizes  before  the  entranoc.  Certain  obstacles  may  stand  in  the 
vay  of  this  normal  course ;  there  may  be  deep  progrcsnve  inflamma- 
tions, rendering  necessary  new  incisions  and  the  employment  of  ice, 
as  in  other  deep  contused  wounds. 

The  first  dressing  of  a  gunshot-wound  in  tho  field  is  usually  a 
moist  compress,  covered  with  a  bit  of  oiled  muslin  or  parchment- 
paper,  held  in  place  by  a  bandage  or  cloth.  Frequently  notliing 
further  is  required  than  simply  keeping  the  wound  moist  and  covered 
with  charpie,  lotions  of  lead-water,  chlorine-water,  etc.  As  yet  there 
aro  no  full  observations  of  the  treatment  of  gunshot-wounds  without 
dressings.  They  occasionally,  though  rarely,  heal  by  Brst  intention  \ 
as  a  rule,  they  suppurate  for  a  lunger  or  shorter  period.  One  of  tlie 
chief  cause«  of  deep  inflammation  is  the  presence  of  foreign  bodies, 
such  as  bits  of  clothing,  Icatlicr,  etc.  Tlie  presence  of  tlic  bullet,  or 
a  portion  of  it,  is  far  less  dangerous,  for  the  dcatriclal  tissue  mar 
grow  around  and  entirely  encapsulate  the  lead,  while  tlie  wound 
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closes  ovor  it;  the  pntiont  keepe  the  bullet  in  htm.  But  these  bullets 
do  not  olwa^-s  reninin  in  the  same  spot;  tlioy  partly  sink,  from  tlteir 
weight,  partly  arc  displaced,  by  musciilor  action,  so  that  öfter  year« 
they  are  found  at  diffemnt  (generally  lower)  points :  for  instance,  a 
bullet  may  enter  the  thigh,  and  subsequently,  after  being-  almost  for- 
gotten, may  be  felt  under  the  skin  of  the  calf  or  heel,  and  may  thence 
be  readily  cxtracletL  I  have  told  you  the  same  thing  about  needles. 
But  non-metollic  bodies  seem  never  able  to  remain  thus  without] 
injury  in  the  human  body,  and  hence  should  always  be  extracted 
when  disoovcred  in  a  wound. 

In  gunshot'wounds  the  ferer  generally  depends  on  their  size  and 
extent,  as  well  as  on  the  accidental  suppuration.  In  the  excellently- 
directed  hospital  of  the  Bavnrian  chief  staff-surgeoa  £ecl;  which  I 
visited  at  Tauberbischofsheim  {18GC),  the  thermometer  was  used  for 
determining  the  amount  of  fever ;  the  results  as  to  fever  generally 
correspond  with  those  in  other  injuries. 

The  special  rules  to  be  observed  in  porfomting  wounds  of  tho^ 
skull,  thorax,  and  abdomen,  are  given  in  special  surgery ;  let  us  hers 
make  a  few  remarks  on  the  fractures  rcstdting  from  grun  shot- wounds. 
We  have  already  stated  that  simple  sulKutaneous  fractures  occur  from 
spent  or  obliquely-falling  bullets  ;  but,  in  most  cases,  tlie  fractures  are 
accompanied  by  wounds  of  the  soft  parts.  Tlie  soft,  spongy  bone 
and  the  epiphyses  may  be  simply  perforated  by  bullets  without  onj 
splintering.  This  injury  is  comparatively  favorable ;  if  the  adjacent  ^ 
joint  be  not  openetl,  the  bidlet  may  remain  in  the  bone,  and,  if  it 
ojinnot  be  extracted,  may  heal  there ;  tlic  track  of  tlic  wound  in  tlie 
bone  suppurates,  fdls  with  granulations,  which  at  least  partly  ossify,  j 
so  that  the  firmness  of  the  bone  is  not  impaired.  If  the  bullet  strikeaJ 
the  diaphysis  of  a  long  bone,  it  generally  splinters  it  In  those  eases 
the  splinters  of  bone,  which  are  loose  or  but  slightly  attached  to  the 
soft  parts,  should  be  removed,  and  the  injury  then  treated  as  a  oom- 
plicated  fracture;  the  forcible  removal  of  firmly-attached  pieces  of 
bone  cannot  be  too  much  contemned.  Gunshot-fractures  do  not  differ 
fron  others  of  this  class,  unless  by  the  sharpness  of  the  fractures. 
Tliis  has  induced  some  surgeons  to  saw  off"  the  sharp  ends,  or,  as  it  is 
technically  termed,  to  make  a  resection  of  the  bone  in  its  continuity. 
It  was  hoped  that  the  wound  would  thus  he  simplified,  and  its  coiu^e 
rendered  more  favorable;  at  the  same  time  attempts  wore  made  to 
avoid  a  pscudarthrosis  by  detaching  the  periosteum  from  the  frag- 
ments of  bone,  and  pT<>ser%'ing  it  in  the  wound.  Experience  has 
shown  pretty  decidedly  that  this  procedure  is  not  generally  success- 
ful, although  some  favorable  and  peculiarly  successful  cases  seem  to 
favor  it. 
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If  tbo  injury  has  caused  a  complicated  froclure  in  a  joint,  we  can- 
not hope  for  much  from  an  expectant  treatment,  according  to  present 
experience,  which  is  based  on  etatistics ;  the  question  rather  seems  to 
be,  whether  primary  resection  or  amputation  is  preferable ;  this  can 
only  be  decided  by  the  pecuUaritics  of  each  case. 

Lastly,  we  must  mention  tliat  secoudary  hiemorrhages  are  par- 
ticularly frequent  in  guusbot  aa  in  other  contused  wotmrls. 

I  consider  the  treatment  of  gunsbot-fracturcs,  by  fenestrated  plas- 
ter-bandages, as  the  only  projK-r  method  (excepting  perhaps  those  in  the 
opper  part  of  the  arm  or  thigh) ;  the  only  thing  against  it  is,  that 
surgeons  who  have  not  already  treated  open  fi-actures  with  plaster- 
dressings,  and  are  not  adepts  in  the  application,  should  not  make  their 
first  experiments  on  gunshot-fractures,  but  should  only  apply  dressings 
vith  which  they  arc  familiar. 

Secondary  suppurative  inflammations  occur  in  gunshot- wounds 
oven  moro  frequently  than  in  other  contused  wounds;  the  same 
eftOKS  tliat  we  have  already  learned  for  these  dangerous  accideots, 
unfortunately  often  act  in  gunshot-wounds  also. 

We  must  satisfy  ourselves  witli  those  few  remarks  on  the  subject 
of  guniibot-wowids,  glad  aa  I  should  he  to  continue  the  subject.  Thoee 
"wbo  feel  special  interest  in  the  subject,  I  refer  to  the  works  already 
mentioned,  and  to  a  little  book  of  my  own,  "  IliBtorical  Studies  on 
the  Consideration  and  Treatment  of  Gunshot-'WoundB,"  in  which  you 
will  find  tlio  old  Utcraturc  brought  togethci. 
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LECTURE    XX. 

1.  Bums:    Grude,  Extent,   Treatm«DC— Snnatrolcflv— StrolCBor  lil^tnlog.— S.  FroftU 
bites :  Grado.— G«[i«nl  Fnednf ,  Troatmont.— Cbllbluo«. 

Toe  symptoms  due  to  burns  and  £ro5t-bites  are  quite  similar,  but 
arc  sufficientlj-  dietinot  to  be  regarded  separately ;  wc  shall  first  treat  of 

BDBN3. 

These  are  caused  by  tlie  flames,  when,  for  instance,  the  clothes  burn, 
but  more  frequently  bj  hot  fluids,  as  wlicn  children  pull  vessels  of  hot 
water,  coffee,  soup,  etc.,  off  a  table  on  to  themselves.  And,  unfor- 
tunately, in  &ctoric9,  burns  from  hot  metals^  such  as  multen  Icud,  iron, 
etc.,  are  not  rare,  and  in  every-day  Ufo  slighter  bums  from  mat^:hcs, 
sealing-wax,  etc,  often  occur,  as  you  have  all  doubtless  seen.  Besides 
tho  above,  concentrated  adds  and  caustic  alkalies  not  uufrcquently 
cause  bums  of  various  degrees,  analogous  to  those  from  hot  bodies. 

In  bums  the  intensity  and  extent  of  tho  injury  are  to  be  regarded  j 
we  shall  hereafter  study  the  latter.  Tlio  inUmity  of  the  bum  de- 
pends essentially  on  the  grade  of  the  heat  and  the  duration  of  its 
action  ;  aocording  to  tlie  result  of  tliis  action,  bums  have  been  divided 
into  three  grades.  These  pass  into  one  another,  but  from  the  acccom- 
pauying  symptoms  may  be  distinguished  without  difficulty ;  the  onlj  ob- 
ject of  this  is  to  render  explanation  easier.     We  assume  three  grades. 

Ftrtt  degree  (hyperwraia) :  The  skin  is  much  reddened,  very  painful, 
and  slightly  swollen.  Tliese  symptoms  are  due  to  dilatatinn  of  the 
oapiUorice,  and  slight  exudation  of  scrum  in  the  tissue  of  the  cutis. 
There  Is  a  mild  grade  of  inflammation,  in  which  there  is  an  increase 
of  cells  in  the  rete  Malpighii  alone,  which  is  followed,  in  many  cases 
at  least,  by  detachment  of  the  epidermis.     Redness  and  pain  occasion- 
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aUy  last  a  few  hours,  in  other  cases  several  days.  But  it  is  not  neoes- 
sary,  and  not  at  all  practical,  to  moke  serernl  ^ades  ou  this  acoount. 

Second  deffree  (fornmtion  of  vesicles)  :  IJesiilcs  the  »yinptoms  of 
the  first  degree,  TCsicles  arise  on  the  surface  of  tlie  skin ;  bufure  liuretr 
ing  these  coutuin  soxum,  clear  or  mixed  with  a  little  blood.  Those 
vcsidcs  form  immediately,  or  in  a  few  hours  after  I  he  reception  of  the 
bum,  and  may  vary  p-eally  in  size.  Anatoioically  we  find  thut  in 
moat  of  thi'se  ciLsns  the  homy  layer  is  detached  from  the  mucous  layer 
of  the  epidennia,  so  that  the  Quid  ruptdly  escaping  fi-oin  tho  capilhir 
rica  lies  between  these  two  layers,  just  as  results  from  the  aetion  of  a 
blister.  The  vesicles  rupture  or  are  punctured;  from  the  reniaininj^ 
rete  Malptghii  a  new  lioniy  layer  of  the  cpidenois  forms  quickly,  and 
in  six  orei^t  days  the  skin  is  the  s^me  as  before;.  It  may  also  hnp> 
j)en  that  after  removal  of  the  vesicle  tlie  denuded  portion  of  sldn  is 
exceasivelj  painful,  and  for  several  days,  or  even  a  fortnight,  there  may 
be  superficial  suppuration;  the  pus  finally  dries  to  a  scab,  under  which 
the  new  epidermis  fonns.  You  may  induce  this  state  also  artificially, 
by  leaving  a  blister  for  a  long  time  on  one  spot.  Here  also  it  is  un- 
neccssar}'  to  msike  new  grades  of  these  variations,  for  they  only  de- 
pend on  a  little  greater  or  less  destruction  of  the  retc  Malpighii, 
wbilo  the  greater  or  less  pain  corresponds  to  the  amount  of  dcuudur 
tion  of  the  nerves  in  the  papillie  of  the  skin. 

Third  degree  (fonnatiou  of  eschars) :  ^y  this  terra  we  may  desig- 
nate all  those  eä5es  where  lltere  is  formation  of  eschars,  i.  c,  where 
portions  of  the  skin,  and  even  of  the  deeper  soft  parts,  are  destroyed 
by  the  burn.  Of  course,  the  varieties  may  be  very  great,  us  in  one 
cose  there  may  be  only  burning  and  charring  of  the  c-piderniis  and 
papillie,  in  another  death  of  a  portion  of  the  cutis,  in  a  third  charring 
of  the  skin  or  of  an  entire  limb.  In  nil  cases  where  the  papillary  layer, 
with  the  rete  Malpi^ihii,  is  destroyed,  there  will  be  more  or  less  sup- 
puration, by  whith  the  mortified  portion  will  be  detnelunl,  which  of 
course  will  leave  a  granidating  wound,  that  will  follow  the  ordinary 
course  in  healing.  If  only  the  epidermis  and  the  surface  of  the  psr 
pilhe  be  clrnrre»!,  there  is  only  slight  sujipiiration,  with  rapid  rcplaocv 
ment  of  tlie  epidermic  layer  from  tlie  remains  of  the  rete  Malptghii. 

From  what  has  been  said,  you  may  understand  how  from  four  to 
rcn  or  more  degrees  mi^t  be  formed ;  but,  to  make  the  subjout  oom- 
"preheiisible,  the  tlireo  degrees  of  redness,  vesicles,  and  cpchars,  arc 
enough.  In  e»tensii'e  Imrns  we  often  find  these  different  degrees 
combined,  and,  when  the  injured  part  is  covered  with  cluurcd  epider- 
mis and  dirt,  it  is  often  dilTicuIt  to  determine  the  degree  at  any  poiot. 
If  there  be  suppuration,  it  may  be  either  Fuperlicia]  or  deep ;  oocaaion- 
aUy  it  appear«  as  if  islands  of  young  cicatricial  tissue  fbnuod  in  tho 
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midst  of  a  gmnulating^  vound,  and  this  has  given  rise  to  the  false  idea 
tliat  tlio  latter  oould  cicatrize  not  only  from  iLc  edges  but  from  differ- 
ent poiuU  In  tbc  loidst  of  the  wound.  13ut  audi  cicatricial  islaads 
never  form  where  tlicre  is  total  absence  of  the  papillary  bodies  of  the 
aikiiiy  but  only  from  some  remnants  of  the  rete  Malpi^Hm,  as  may  hap- 
pen in  bums  and  certain  ulcerations  to  be  hereafter  mentioned. 

The  prog-nosis  for  the  function  of  burnt  parts  may  be  iofcrrciJ  from 
what  has  been  said.  We  should,  howerer,  add  that  after  extensive  loss 
of  the  skin,  as  occurs  espedally  from  burns  c>f  the  neck  and  upper  cx- 
treniilies  by  hot  liquids,  there  is  wry  considerable  cicatricial  contract 
tion,  by  which,  for  instance,  the  head  may  be  completely  drawn  to  one 
side  of  tlic  neck,  or  anteriorly  to  the  sternum,  or  the  arm  fixed  in  a 
flexed  position  by  a  cicatrix  in  the  bend  of  the  elbow.  In  the  course 
of  time  these  cicatrices  become  more  distensible  and  pliable,  but  rarely 
to  such  an  extent  as  entirely  to  remove  the  disturbance  of  function 
and  the  disfigurement,  so  that  in  many  easc-s  plastic  operations  arc 
necessary  to  improve  these  conditions.  It  was  formerly  asserted  that 
the  cicatrices  after  bums  contracted  more  strongly  than  any  other 
cicatrices.  But  tliis  is  only  apparently  so,  for  scarcely  any  other  in- 
jur)-ever  causes  the  loss  of  such  large  portions  of  skin;  we  may 
readily  perceive  that,  when  this  does  occur  (as  in  plastic  operations 
and  after  extensive  destruction  of  the  skin  by  ulccratioas),  the  eon* 
traction  of  the  cicatrix  is  just  as  great 

Entirely  apart  from  the  different  degrees  of  bums,  their  exfent  is 
of  the  greatest  importance,  as  regards  their  danger  to  life.  It  is  gen- 
erally said  that,  if  two-thirds  of  the  surface  of  the  body  be  burned 
only  in  the  first  degree,  dealh  -soon  occurs,  in  a  manner  that  has  as 
yet  received  no  physiological  explanation,  l^crsons  thus  injured  fall 
into  a  state  of  collapse,  with  small  pulse,  abnormally  low  temperature, 
and  dj-spncea,  and  die  in  a  few  hours  or  days.  In  other  cases  life 
lasts  somewhat  longer ;  death  occasiooally  results  from  severe  diar- 
rhcca,  with  the  fttrmiition  of  ulcers  in  the  duodenum,  near  the  pylorus, 
a  complication  which  also  sometimes  comes  in  scpticscmia.  Tlie  rapid 
occurrence  of  death  from  extensive  bums  has  received  various  ex- 
plnnation.s  :  first,  it  was  assorted  that  simultaneous  irritation  of  almost 
all  the  peripheral  nerve-tenuinatiuns  in  the  skin  was  too  great  an  irri- 
tant for  the  central  nervous  system,  and  hence  caused  paralysis ;  theu 
that  the  cutaneous  perspiration  was  arrested,  and  death  waa  to  be  cx- 
pluined  here,  as  in  the  case  of  animaU,  whoso  whole  body  has  been 
covered  with  an  air-tight  layer  of  oil-puint,  caoutchouc,  or  pitch.  In 
the  latter  hvpothcsls  it  is  assumed  that  the  excjetiou  by  the  skin  of 
certain  substances,  especially  of  ammonia,  is  interfered  with  by  the 
impermeable  coating  (as  by  the  burning  of  the  skin),  and  tliat  a  fatal 
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Mood-poisoning  Is  tbua  induced  Lastly,  tlie  symptoms  migM  be  the 
result  of  on  intcusc  phlogistic  or  septic  (where  there  is  formation  of 
esofaara)  intoxication.  Should  the  bum  not  prove  fat^il  from  its  extent 
alone,  the  great  loss  of  skin  and  consequent  suppuration  may  prove 
dangerous,  especially  for  children  and  old  persons;  in  the  satiie  way 
tlio  amputations  necessary  from  complete  charring  of  single  extremi- 
ties involve  certain  dangers,  which  arc  the  more  &crious  as  they  affect 
persons  already  greatly  depressed  by  the  burn. 

Xu  the  treatment  of  bums  in  the  first  and  second  degrees,  more 
depends  on  alleviating  the  pain  than  on  any  energetic  treatment ;  for 
wo  cannot  Itastcn  the  return  of  the  skin  to  its  uattu^l  state,  but  must 
leave  the  course  of  healing  entirely  to  Nature  If  there  arc  any  vesi- 
cle«, it  is  not  advisable  to  remove  the  loosened  epidermis,  but  to  open 
the  vesicle  by  a  couple  of  needle-punctures,  and  carefully  press  out  the 
serum,  to  relieve  the  tense  feeling.  It  would  bo  most  natural  to  cool 
tiie  burnt  part,  by  applying  cold  compresses,  or  holding  it  in  coM 
water.  But  this  is  not  usually  very  popular  with  patients,  as  the  cold 
should  be  coosidcrnblo  and  continued,  to  relieve  the  pain  ver)'  much. 
The  cold-water  compresses  warm  too  quickly,  and  immersion  in  cold 
water  is  only  applicable  to  the  extremities,  hence  cold  is  compara- 
tively little  used  in  bums.  Kumeroua  remedies  ore  used  in  bums, 
whose  only  effect  is  to  perfectly  cover  the  inflamed  skin.  Smearing 
the  surface  with  oil  and  aj)plying  wadding  is  a  very  common  and  pof^ 
ular  treatment.  Mashed  potatoes,  starch,  and  collodion,  are  also  mucli 
used  as  protective  coverings  for  the  burned  skin.  Tlie  two  former  may 
be  regarded  as  popular  remedies ;  for  extensive  bums  I  cannot  praise 
collodion  very  much ;  the  collodion  covering  cracks  readily,  and  in  the 
cmcks  the  skin  becomes  sore  and  very  sensitive.  Some  surgeons  use 
peculiar  salves  and  liniments  instead  of  oil ;  such  as  a  liniment  of 
equal  parts  of  lime-water  and  linseed-oil,  salve  of  equal  parts  of  butter 
and  wax,  l&rd,  rind  of  bacon,  etc  Another  plan  of  treatment  is  with 
a  solution  of  nitrate  of  silver,  ten  grains  to  the  oudoc  of  water;  this 
id  to  be  painted  over  the  burnt  port,  and  oompresscs  wet  with  the 
same  to  be  kept  constantly  applied.  At  first  the  pain  from  the  cau- 
terl&itJon  of  the  parts  denuded  of  epidermis  Is  oooasion.illy  very  great, 
but  a  thin  blackish-brown  crust  soon  forms,  and  the  pain  then  ceases 
entirely.  I  particularly  recommend  to  you  this  plan  of  treatment 
when  all  three  degrees  of  hum.s  ore  combmed. 

In  bums  of  the  third  degree,  if  there  is  only  mortification  of  the 
cutis  (when  this  is  not  charred,  but  burned  by  boiling  water,  it  gen- 
endly  becomes  perfectly  white),  the  treatment  is  the  same  as  that 
above  given-  Should  it  subseijuently  be  desiroble  to  hasten  the  de- 
tochrooot  of  the  eschar,  cataplasma  may  be  employed  to  stimulate 
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Buppuratioo ;  in  most  cases,  however,  this  will  be  unnecessary,  uid 
the  treatineot  by  nitrate  of  tiilver  may  be  continued  till  the  eschar  is 
completely  detached.  H  large  granulating  surfaces  remain,  especially 
on  parts  of  the  surface  that  arc  moveii  mucii,  and  wht-ro  the  neigh- 
boring skin  is  not  very  movable,  it  may  take  a  long  time,  often  months, 
for  them  to  heal.  Very  luxuriant  granulations  form,  and  their  ten* 
dency  to  granulate  is  always  very  slight.  Of  the  remedies  already 
given  for  promoting  the  healing  of  such  wounds,  I  particularly  recom- 
mend to  you  the  compression  of  the  wound  by  strips  of  adhesive 
plaster,  which  arc  of  excellent  service  in  some  of  tbcse  cases.  lo  the 
treatment  of  cicatricial  contractions  resulting  from  these  bums,  com- 
pression of  the  cicatricial  bunds  by  adhesive  plaster  is  one  of  the  most 
important  remedies,  and  you  would  always  do  well  to  try  this  pei^ 
sistently  before  resorting  to  excision  of  the  cicatrix,  or  to  plasUc 
operations. 

If,  in  a  bum  of  the  third  degree,  there  has  been  charring  of  a 
limb,  it  may  often  be  advisable  to  amputate  at  once ;  not  only  because 
the  detachment  of  a  large  part  of  the  body  is  not  free  from  danger, 
but  also  because  the  stumps  thus  left  are  un6t  for  the  application  of 
an  artificial  timb. 

If  called  to  a  case  where  there  is  a  bum  of  the  greater  part  of  the 
body,  you  must  give  your  whole  attention  to  the  general  condition  of 
the  patient,  and  tr}'  to  prevent  coUap&e,  by  the  use  of  stimulants,  such 
AS  wine,  hot  drinks,  hot  baths,  ether,  ammonia,  etc  Unfortunately, 
in  most  of  these  cases,  our  eiTorts  to  preserve  life  are  in  vain,  ffebra 
praises  the  treatment  of  extensive  bums  by  the  continued  warm  bath, 
which,  under  proper  circimistanocs,  may  be  kept  up  for  weeks. 


Persons  with  delicate  skins,  long  exposed  to  the  9fm*s  rays,  may 
have  slight  degrees  of  bums  of  the  face  and  neck.  This  is  often  ob- 
served in  persons  travelling  ofi  the  mountains.  AVhen  persons,  espe- 
cially women,  who  do  not  usually  pass  the  day  in  the  sun,  travel  for 
several  bright  days  in  summer,  without  carefully  protecting  the  face 
and  neck,  the  skin  becomes  red,  swollen,  and  very  painful ;  after  three 
or  four  da^na  the  skin  dries  to  brown  crusts,  cracks,  and  peels  oflf.  In 
other  persons,  with  still  more  irritable  skins,  vesicles  form,  which  sub- 
sequently dry  up,  without,  however,  leaving  any  cicatrices  (eczema 
solare).  Besides  prophylaxis  by  veils,  sun-shades,  etc.,  it  is  well  to 
cover  the  akin  of  such  mountain  travellers  with  cold  cream  or  glyce- 
rine ;  the  Fame  remedies  may  also  be  used  in  developed  sinibum ;,  if 
the  burnt  parts  be  very  painful,  we  may  apply  cold  comprosses. 

Here  we  must  also  speak  of  simatrohey  or  imolation.    In  our  cli- 
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nu,tc,  this  dlscftfio  occurs  almost  exclusively  in  young  soldiers^  who 
have  to  make  fatiguing  marches  in  full  uoifonn  in  very  hot,  bright 
weather.  There  arc  severe  headache,  dizziness,  unconsciousness,  and 
sometimes  death,  in  a  few  Luurs.  In  the  Orient,  especially  in  India, 
this  disease  is  not  rare  among  the  English  soldiers;  some  cases  arc 
quite  acute,  ending  mth  tetanic  spasms;  others  begin  with  long  pro- 
dromatn,  and  drag  on  with  symptoms  of  sercre  beadacbe,  burning 
skin,  continued  latiguo  and  depression,  palpitation  of  tlie  heart, 
twitching  of  the  muscles,  eta ;  even  when  this  state  ends  in  recovery, 
relopses  are  common.  Patients  with  sunstroke  arc  to  be  treated  like 
those  with  congestion  of  the  brain.  Cold  affusions  and  bladders  of 
ice  to  tlie  head,  rest  in  a  cool  chamber,  purgatives,  lee^-hes  behind  the 
ears,  sinapisms  to  the  nape  of  the  neck,  are  the  proper  remedies.  Ac- 
cording to  the  experience  of  English  surgeons,  venesection  is  Injuri- 


ous. 


^Vc  also  have  something  to  say  about  the  cUcct  of  being  struck 
by  lightning.  Probably  all  of  you  have  at  some  time  seen  houses  or 
trees  that  had  been  struck  by  lightning ;  we  usually  see  a  large  rent, 
a  6ssurc  with  charred  edges.  Men  and  animals  may  also  be  struck 
so  as  to  lose  single  limbs,  but  this  is  not  always  iLe  case  j  usually 
the  lightning  travels  along  the  body,  in  at  one  place,  out  at  another ; 
the  clothes  are  rent,  or  even  torn  off  and  cast  aädc ;  peculiar,  branched, 
zigug  brownish-red  lines  are  found  on  tlie  body;  these  have  boi-n 
regarded  as  representations  of  the  nearest  ti«e,  or  as  blood  coagulated 
in  the  vessels  and  sinning  through ;  both  views  are  incorrect ;  we  do 
not  know  why  tlie  lightning  runs  this  peculiar  course  on  the  sldn.  If 
a  person  be  directly  struck  by  lightning,  he  is  usually  killed  on  the 
spot.  If  the  lightning  strike  in  bts  immediate  vicinity,  it  induces 
symptoms  of  commotion  of  the  brain,  paralysis  of  certain  limbs  or  or- 
gana  of  special  sense,  and  occasional  extravasations  and  bums.  TIic 
latter  heal  like  other  bums,  according  to  tlicir  degree  and  extent 
Paralysis  from  lightning  is  not  usually  of  bud  prognosis;  the  ncrvoua 
and  muscular  activity  may  return  after  a  longer  or  shorter  time. 


FEOST-BITES. 

We  may  oivide  frost-bites  into  tlu^e  grades  analogous  to  those  of 
bums ;  the  first  of  these  is  characterized  by  redness  of  the  skin,  the 
second  by  formation  of  vesicles,  the  third  by  eschars.  The  first  degree 
of  frofftrbite  is  quite  well  known ;  we  might  regard  the  so-called  dcad- 
ness  of  the  fingers  as  its  mildest  form ;  probably  each  of  yon  has  somo- 
time  had  this  in  a  cold  bath,  or  in  winter-time.    The  Guger  bccoinoi 
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normal.  Generally  bo  remedies  arc  used  In  tbese  sligbt  cases,  but, 
very  properly,  patients  arc  warned  aj^iinst  -warming  the  parts  too 
rapidly ',  rubbing  vith  snow,  then  gradually  elevating  the  tempera- 
ture, is  recommended.  The  aboro  symptoms  are  tbus  explained: 
First,  tlic  capillaries  are  strongly  contracted  by  tbc  cold,  and  are  then 
paralyzed  for  a  time.  I  shall  not  here  discuss  the  tenabiHty  of  this 
hypothesis;  Uiis  explanation  involves  all  the  difficulUes  that  we  have 
already  met  in  the  theoncs  of  inllammatioa. 

Redness  following  a  frostrbite  may  sometimes  remain  permanent, 
L  e.,  the  cnpiUariea  remain  dilated.  This  is  especially  apt  to  occur 
in  frost-bites  of  the  nose  and  ears,  and  is  usually  incurable.  In  Bci^ 
tin,  I  treated  a  young  man  who  had  a  dark*blue  nose,  as  a  result  of 
frost-bite,  and  wished  at  all  liaxrirds  to  l>e  relieved  of  the  deformity. 
He  persistently  pursued  the  dilferent  modes  of  treatment ;  first,  he  had 
the  nose  painted  with  collodion,  after  which  it  looked  oa  if  varnished, 
and,ns  long  as  the  coating  of  collodion  continued,  it  was  somewhat  paler, 
but  the  Improvement  was  not  permanent.  Then  the  nose  was  painted 
with  dilute  nitric  acid,  which  gave  it  a  yellow  tint.  After  detachment 
of  the  epidermis  the  evil  again  appeared  improved  for  a  time ;  but  it 
soon  returned  to  its  former  state.  Then  we  tried  treatment  with 
tincture  of  iodine  and  nitrate  of  silver,  which  for  a  time  gave  the  nose 
a  brownish-red,  then  a  brownish-black  color.  The  patient  bore  all 
these  cliangea  of  color  heroically,  but  the  perverse  capillaries  continued 
dilated,  and  the  nose  remained  bluish  n'd  at  the  last,  just  as  it  had 
been.  I  still  thought  of  trying  eold,  but  feared  the  condition  might 
l>c  made  worse,  and,  after  several  months^  treatment,  bud  to  toll  the 
bcro  of  this  tragi-coinical  history  that  I  could  not  cure  him.  The 
treatment  of  chilblains  and  tho  consequent  ulcers,  of  which  we  shall 
&peak  immediately,  may  be  just  as  difficult. 

JVost-bite,  where,  besides  redness  of  the  skin,  there  is  formation  of 
Tesides,  is  more  severe ;  it  is  often  accompanied  by  complete  Joss  of 
sensation  of  the  afl"ect*-d  jMrt,  and  there  is  always  danger  of  mortiiicn- 
tion.  The  formation  of  veaiclcs  in  frost-bite  is  prognostically  much 
worse  than  it  is  in  bums.  The  serum  contained  in  the  vesicles  is 
rarely  clear,  but  usually  bloody.  A  limb  completely  frozen  is  said  to 
be  perfectly  stiff  and  brittle,  and  small  portions  are  said  to  break  off 
like  glass,  if  carelessly  handled.  I  have  had  no  opportunity  to  verify 
these  statement«,  but  remember  that,  when  I  was  a  student,  a  man  was 
was  brought  to  the  GOttingen  surgical  clinic  with  both  feet  frozen ; 
during  transportation  to  the  hospital,  tbcy  had  beoomo  spontaneously 
detached  at  tlie  ankle-joint,  so  that  they  hung  only  by  a  couple  of 
tendons.  Double  amputation  of  the  log  above  the  malleoli  had  to  be 
made.    How  far  a  limb  may  be  entirely  frozen,  so  that  the  circulation 
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is  entireljr  arrested,  frequently  cannot  be  determined  for  a  time; 
hcDce  wc  mtist  not  be  too  hnety  about  amputating.  In  Zurich,  1  had 
two  cases  where  both  feet  vrerc  dark  blue  and  without  feeling,  and  i 
on  being  punctured  with  a  needle  only  a  drop  of  black  bloo<I  escaped ; 
nevertheless,  the  foot  lived,  and  only  a  few  toes  were  lost.  In  a  tliird 
case,  in  n  very  debilitated  patient,  where  both  feet  as  high  as  the 
calf  were  dark  blue  and  covered  with  vesicles,  they  became  entirely 
gangrcnoua.  If  there  be  extensive  gangrene  of  the  skin,  beyond  a 
doubt^  wo  sliould  not  delay  amputating,  for  these  patients  are  very 
subject  to  pvcemia.  A  rery  sad  case  occurred  in  the  Zurich  hospital. 
A  powerful  young  man  had  both  hands  and  both  feet  frozen,  so  thut 
all  became  gangrenous ;  the  patient  could  not  make  up  Ids  mind  to  tho 
four  amputations,  nor  could  I  bring  myself  to  persuade  him  to  the 
fearful  operation.     lie  died  of  pyirmia. 

Tlie  ends  of  the  extremities,  (he  point  of  the  nose,  and  tips  of  the 
oars,  are  most  liable  to  be  frozen.  Closely-Gtting  clothes,  which  impede 
the  circulation,  increase  the  predisposition.  Cold  wind,  and  cold  ao- 
companied  by  moisture,  induL-e  frost-bite  more  readily  than  very  great 
still,  dry  cold. 

Tliere  is  also  a  total  freezing  or  stiffening  of  tho  whole  body,  in 
which  the  patieui  loses  consciousness,  and  falls  into  a  state  of  very 
limited  vitality.  The  radial  pulse  can  hardly  be  felt,  the  heart-beat  is 
scarcely  audible,  the  respiration  almost  imperceptible,  and  the  wholo 
body  is  icy  cold.  This  state  may  pass  at  once  into  death ;  then  all 
the  fluids  harden  into  ice.  This  general  freezing  is  especially  apt  to 
occur  when  the  individual,  overcome  by  fatigue  and  cold,  lies  down 
while  freezing;  he  soon  falls  asleep,  and  sometimes  never  wakes 
agaio.  It  has  never  been  acciuratcly  determined  how  long  a  patient 
may  remain  in  tills  stiff  condition,  with  very  slight  app(>aranco  of  life, 
and  again  recover;  wc  find  mention  of  the  state  baring  lasted  six 
daysL  Whether  this  be  true  or  not,  wc  should  continue  our  attempts 
at  resuscitation  as  long  as  a  heart-beat  can  be  detected. 

Let  us  coramcnro  the  treatment  of  iix>st-bitc  with  this  ßtate  of 
general  stiffness.  VTe  must  here  avoid  any  sudden  change  to  higher 
tempernture,  but  increase  the  warmth  gradually.  Such  a  patient' 
should  1»c  placed  in  a  conl  chamber,  on  a  cold  bed,  and  frictions  made 
for  several  hours.  At  the  same  time,  artificial  respiration  should  be 
occasionally  tried,  if  the  breathing  becomes  irapcrceptiblc.  As  slijrht 
Btimidants  that  may  do  good,  I  would  mention  eneniata  of  cold  water, 
and  holding  ammonia  to  the  nostrils.  Very  gradually,  as  the  patient 
becomes  conscious,  we  miso  the  surronnillng  temperature,  keep  him  for 
a  lime  in  a  slightly-warmed  room,  and  at  first  give  only  tepid  drinks. 
As  the  different  parts  of  the  body,  one  by  one,  regain  vitality,  there  ia 
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occasionally  some  pain  in  the  limbs,  espncially  if  tlioy  were  wanned 
too  mpidlj ;  in  these  casce  it  la  vruU  to  envelop  the  painful  parts  in 
cloths  dipped  in  cold  water.  The  patient  may  remain  for  hours  or 
days  in  a  benumbed,  senseless  condi  Lion,  n-hich  disappears  gradually. 
Of  late,  experiments  have  been  made  in  resuscitating  stiffened  ani- 
mals, vrhich  appear  to  shon*  that  aniintils  are  more  certainly  saved 
from  death  by  rapid  than  by  slow  vrormin^.  I  should  not  readily  do 
cide,  from  these  cxpicrimenta  on  animals,  to  depart  from  the  rules 
already  empirically  employed  for  trcatmcot  of  persons  frozen  atiff,  and 
which  appear  to  bo  correct  for  local  &ost-bitcs,  but  the  question  is 
worth  further  experiment.  Such  cases  of  general  freezing  rarely 
escape  without  loss  of  some  limbs,  or  parts  of  them,  and,  in  regard  to 
the  treatment  of  tliesc  frozen  part«,  I  can  give  you  little  advice.  The 
vesicles  are  punctured  and  evacuated ;  the  feet  or  hands  may  be 
wrapped  in  cold,  wet  cloths ;  then  we  must  wait  to  sec  whether  and 
how  extensively  gangrene  wUl  occur.  If  the  bluish-red  color  passes 
into  a  dark  cherry-red,  the  chances  of  restoration  to  life  are  slight. 
Gangrene  will  oc^ur  in  tlie  great  majurity  of  such  easels.  By  testing 
the  senfübihty  with  a  needle,  and  noting  the  escape  of  blood  from 
these  fine  opening  we  test  how  far  the  limb  has  ceased  to  lire  ;  but 
this  only  becomes  certain  when  the  line  of  demarcation  forms ;  that 
is,  when  the  dead  is  sharply  bounded  from  the  living,  and  inflamma- 
tory  redness  devi'lops  on  the  border  of  the  gangrenous  parts.  We 
have  already  spoken  of  the  amputation  of  such  limbs.  The  detach- 
ment of  single  toes  or  fingers  we  may  leave  to  itself,  but,  where  there 
is  gangrene  of  &  large  [lort  of  a  limb,  amputation  ia  decidedly  pref- 
erable. 


I  will  here  return  to  chilblains  (pcmioncs),  not  because  they  may 
become  particularly  dangerous,  but  because  they  are  an  exceedingly 
annoying  disease,  and  arc  in  some  cases  very  dilhcult  to  cure,  and  for 
which,  as  good  family  doctors,  you  must  have  a  series  of  remedies. 
Chilblains  arc  caused  by  paralysis  of  the  caiHllaries,  with  serous  exu- 
dation in  the  tissue  of  the  cutis ;  they  are,  as  most  of  you  know, 
bluish-red  swellings  on  the  bauds  and  feet,  which  prove  excessively 
annoying  from  their  severe  burning  ond  itching,  and  from  the  occa- 
aiimal  formation  of  ulcers.  Tliey  result  from  repeated  slight  freezing 
of  tho  same  spot,  and  do  not  occur  with  equal  frequency  in  all  per^ 
sons ;  they  are  leas  annoying  in  very  oold  weather  than  during  tho 
chnnge  from  cold  to  warm.  At  eight,  on  going  to  bed,  wheu  tlio 
hands  and  feet  become  worm,  tho  itching  occasionally  becomes  so 
troublesome  that  the  patient  has  to  scratch  them  for  hours.  In  gen- 
eral, females  are  more  disposed  than  males,  and  yoimg  persons  moro 
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than  old,  to  chilblums.  KmploymcDts  requiring  frequcnt  change  of 
tempcraturo  particularly  predispose  to  them ;  clerks  and  apothecaries, 
who  stay  for  a  time  in  a  wann  room,  tlien  ia  a  cold  cellar  or  wnrc- 
Iiouse,  arc  frequent  subjecta.  But  no  station  in  exempt ;  people  who 
always  wear  gloves,  and  rarely  go  out  ia  winter,  may  be  attacked  aa 
well  as  those  who  have  nerer  worn  gloves.  Among  females,  chlorosia 
and  disturbances  of  menstruation  occasionally  seem  to  predispose  to 
them ;  generally,  frequent  returns  of  frost-bite  appear  to  be  connected 
with  some  constitutional  anomaly. 

As  regards  treatment,  it  is  usually  very  difücult  to  oombal  tlie 
causes  duo  to  constitution  and  occupation ;  bcncc  we  arc  chicöy  lim- 
ited to  local  remedies.  In  Italy,  where  the  disease  is  very  frequent, 
if  a  cold  winter  occurs,  frictions  with  snow  and  ice  compresses  are 
recommended-  With  «s,  these  nro  less  used,  and  do  no  good,  or  at 
most  only  alleviate  the  itching  for  a  time.  Salve  of  whito  precipitate 
of  mercury  (one  dmchm  to  the  ounce  of  lard),  frictions  with  fresh 
lemon-juice,  painting  vnili  n  itric  acid  diluted  with  cinnamon -water  (one 
drachm  to  four  ounces),  solution  of  nitrate  of  silver  (ten  grains  to  the 
ounce),  and  tincture  of  canthnridos,  arc  remedies  that  you  may  resort 
to.  Sometimes  one  answers,  sometimes  another;  hand  or  foot  baths 
with  mmriatic  acid  (about  one  and  a  half  to  two  ounces  to  a  foot-bath, 
use  for  ten  miimtcs),  and  washing  with  infusion  of  mustard-seed,  arc 
also  celebrated.  If  the  chilblains  open  on  the  top,  they  may  be 
dreSBed  with  ointment  of  zinc  or  nitrate  of  silver  (gr.  j  to  3  j  fat).  I 
have  hem  given  you  only  a  small  number  of  the  remedies  recom- 
mended, the  clTcct  of  most  of  which  I  hare  myself  proved,  although 
there  are  a  number  of  others ;  at  the  commencement  of  your  proctico 
you  will  find  these  enough  for  combating  this  common,  tiiiling  disease. 
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LECTURE   XXI. 


Gonflnl  Etiolo^  of  Acute  tnfl«nitnfttloiu. — Amt«  InflunmAÜon:  1.  Of  tlio  Calls, 
a,  EiysipelBtotu  InflAmm&tion ;  h,  Funmcic ;  «,  Carbundo  (aiithnu),  I'lutuU  U»- 
lijfiu.  S.  Of  thaUDcoasMembrADcB,  S,  Of  lb«  CclluJarTitaucAcvuAWeMM. 
4.  Of  the  Mannle«.    5.  Of  tb«  6«ri>iu  McmbmoG«,  Sbcatbs  of  th«  Tooiloiu,  tad 

Subculanooiu  Macous  Burue. 

Gentlemen  :  So  fiir  we  have  treated  oaly  of  injuries,  now  wo 
»linll  pass  to  tlio  acute  inflammations,  wliicli  are  of  non-traumatio 
origin.  Of  these  cases,  those  belong  to  sui^ry  that  occur  on  the 
outer  part  of  the  body ;  also  those  which,  occurring  in  internal  organs, 
are  still  accessible  to  surg-ical  Ircattnent,  Although  I  must  start  with 
the  idea  that  you  alreudy  know  the  causes  of  disease  in  peneral,  it 
«till  »ccms  necessary  to  make  some  preliminary  remarks  with  special 
reference  to  the  subject  of  which  we  are  about  to  treat. 

Tlie  causes  of  acute  non-traumnltc  inflammations  may  l>c  divided 
into  about  the  following  categories : 

1,  I^rpfatid  Mechanical  or  Chemical  Irritation. — At  the  first 
glance,  this  seems  to  come  under  the  head  of  trauma,  but  it  makes 
runsiderublc  diOereocc  whether  such  an  irritation  acts  once  on  a  tissue 
or  whether  it  be  frequently  repeated,  for,  in  the  latter  case,  each  suc- 
ceeding initJilioD  uffecis  a  tissue  already  irritated.  An  enamplo  will 
Diflko  this  clear  to  yoa  Suppose  a  person  is  rufjbod  continuously  by 
X  projecting  sharp  nail  in  his  boot  or  shoe;  at  first  there  would  be  a 
slight  wound  With  circumscribed  inflammation,  but  afterward  tho 
inäammatioa  will  spread  and  become  more  intense  as  lung  us  the  irri- 
tation lasta.  Let  us  take  another  example  of  chemical  imtation  :  If 
«  person  not  accustomed  to  hlghly-veasoned  food  eats  Spanish  p<^pper, 
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ib  would  induce  temporary  h^'pcrscniia  and  sn'clling  of  tlie  oral  aud 
gutrio  mucous  membrane ;  should  one  eoLtinue  the  uso  of  bo  oorid  a 
substance  for  a  length  of  time,  he  might  excite  a  severe  gastritia. 
Except  in  cases  of  the  first  example,  tliese  rapid lj^^j>oated  irritations 
are  not  frec|uent  in  practice,  but  lliejr  have  a  great  deal  to  do  with  the 
origin  of  chronic  iaflamntation ;  when,  of  themselves  insi^ificaut,  they 
act  on  parts  more  or  less  weak.  We  must  again  return  to  tbb 
point. 

2.  Catching  Ooid, — You  all  know  that  by  catching  eold  one  may 
acquire  various  diseases,  especially  acute  catarrh  aud  iaflamma lions  of 
the  joints  or  lungs  ;  but  we  do  not  know  what  is  the  particular  inju- 
rious influenoc  in  catvhing  cold,  or  what  immediate  changes  it  causes 
in  the  tissues.  The  rapid  change  of  temperature  is  blamed  as  the 
chief  cause  of  catehing  cold,  but  by  this  means  we  cannot  experi- 
mentally induce  an  inflammation,  ur  auy  similar  diseas(\  One  catches 
cold  from  being  heated,  and  tlien  being  exposed  to  a  cold  draught  for 
a  length  of  time ;  by  careful  obsen-alion  he  may  say  just  wlien  ho 
caught  cold.  The  cold  may  hare  a  purely  local  action ;  for  instance, 
one  sits  for  a  time  at  the  window,  and  the  cold  wind  blows  on  the  side 
of  his  iiice  toward  the  window  ;  after  a  few  houni  he  is  attacked  by 
paralysis  of  the  facial  nerve,  \Vc  may  here  assume  that  molecular 
changes  have  occurred  in  the  nervo-aubstancc,  by  which  tlic  conduct- 
ing power  of  the  ncn*c  is  losU  Anotlier  might  get  a  conjunctivitis 
from  the  same  cause.  These  arc  purely  local  cohls.  Another  case  is 
more  frequent,  viz.,  that  on  catching  cold  tbat  part  is  attacked  wliich 
in  tlie  person  affected  is  moat  liable  to  disetise,  the  ^  locus  minorU 
re«M/cn^W  Some  persons,  after  catching  cold  in  any  way,  liave 
acute  catarrh  of  tbu  nose  (snuHlee) ;  others  have  gastric  cuturrh,  others 
muscular  pains,  and  still  others  have  Inflammations  of  the  joints. 
Now,  as  these  parts  arc  not  olways  directly  affected  by  the  injury  (as 
when  one  lias  nasal  catarrh  from  getting  his  feet  wet),  we  must  sup- 
pose that  the  whole  body  is  implicated,  but  the  action  of  the  injury  is 
only  shown  at  the  loeiM  minoris  resUtentia.  "NVhethcr  this  transfer 
of  such  injurious  influences  to  a  special  part  of  the  body  is  due  to  the 
nerves,  or  to  the  blood  and  other  fluids  of  the  body,  is  a  question  which 
cannot  at  present  be  decided,  and  about  wliich  physicians  arc  di>-idod 
into  the  two  great  bodies  of  neuropatlis  and  humoraliBt«.  lieasoru 
may  be  adduced  for  both  views.  I  rather  incline  to  the  humoral  view, 
and  regard  it  as  possible  that,  for  instance,  chemical  changes  may 
occur  or  be  prevented  in  the  skio  while  sweating,  which  may  have  a 
poisonous  effect  on  the  blood,  and  may  act  as  an  irritant  now  on  this, 
now  on  that  organ.  According  to  tlie  old  form  of  spcecb,  these  in- 
flammations due  to  catching  cold  arc  called  "rheumatic^  (from  i^nl/ia, 
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flow) ;  but  this  expression  is  so  much  misused,  and  has  come  into  such 
disrepute,  that  it  eliould  not  be  employed  too  often. 

3.  7oxic  and  Jlfia»rfMtic  Jujection, — M'e  liave  already  (page 
152)  stated  that  moist  and  dry,  purulent  and  putrid,  substance-s 
brought  in  contact  with  a  wound  induce  severe  progressive  inflamma- 
tion«, if  they  enter  the  healthy  (tissue  immediately  after  the  injtirj'  or, 
linder  certain  prcriously-meDtioncd  drcumstancca,  piiss  through  the 
granulalioiia  of  a  wound  into  the  tissue.  It  is  true,  the  body  is 
tolerably  protcctc<l  on  its  Burfacc  by  the  epidermis,  on  the  mucous 
coats  by  thick  epitlielium,  against  the  entrance  of  such  poisonous  and 
inflammatory  materials,  but  the  protection  is  not  perfect  There  are 
many  poisonous  suljstances  which  enter  the  body  through  the  skin  or 
mucous  membrane.  Some  of  them  we  term  poison,  such  as  the  secre- 
tion &üm  glandcr-ulccrs  in  the  horse,  or  from  the  carbunculous  piuh 
tulcs  in  cattle;  others  we  only  know  from  their  effects,  from  some 
circunistjinces  of  thctr  origin.  Tlierc  are  invisible  bodies  which  we 
term  **  miasmatic  poisons,"  or  briefly  "  miasm  "  (juaofuij  unclcanDess)  ; 
it  is  supposed  that  these  miasms  develop  from  decomposing  organic 
bodies.  Some  consider  them  as  gases,  otliera  aa  dust-like  particles, 
otliers  as  minute  oi^ganisms  or  their  germs ;  I  think  that  in  many 
cases  the  latter  is  the  correct  view.  The  action  of  these  poisons 
varies,  inasmuch  as  some  of  them  have  a  direct  pblogislio  action ;  In 
others  it  is  more  indirect  Thus  some  poisons,  as  pus,  cadaverir 
poison,  induce  severe  inflammation  at  the  |Kiint  where  they  enter  the 
body  {infectionsatrium);  others  excite  no  inflammation  at  that  point, 
but  arc  imperceptibly  taken  into  the  blood,  and,  although  drouJating 
through  all  the  organs,  only  have  an  iuflammator}'  efl*ect  on  one  or  a 
few  parts  of  the  body.  These  poisons  are,  to  a  certain  extent,  only 
iajunous  to  cerlaiu  organs;  tbcy  have  a  "specific"  action.  I  shall 
not  here  spcuk  of  the  primary  action  of  tliia  poison  in  transforming 
the  blood.  Wc  do  not  know  the  chemically  active  constituents  of 
most  of  these  poisons  which  act  gpecifically  on  one  organ  or  tissue ; 
wc  cannot  see  them  circulate,  nor  can  we  always  see  their  eflfects. 
Hence,  you  may  very  justly  ask  me  how  wc  can  express  ourselves 
with  so  much  certainty  on  the  subject.  Wo  decide  on  the  causes  by 
observing  tlic  morbid  symptoms,  and,  in  so  doing,  support  ourselves 
mainly  on  their  analogy  to  the  effects  of  poisons  intentionally  intro- 
duced into  the  body,  especially  to  those  of  our  most  active  medirinea. 
If  we  take  the  group  of  narcotics,  they  all  have  a  more  or  less  be- 
numbing eflFect,  that  is,  a  paralyzing  effect,  on  the  psychical  functions, 
but  they  have  also  the  most  peculiar  specific  effects.  Belladonna  acta 
cm  the  iris,  digitalis  on  the  heart,  opium  on  the  intestinal  canal,  eta 
Wo  sec  the  same  thing  in  other  remedies.     By  repeated  doses  of  en» 
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Iharidcs  we  may  excite  inflammation  of  tlie  kidneys,  by  mercury  in- 
flammation of  tlie  oral  mucoiia  membrane  and  saliviiry  glands,  etc, 
whether  we  introduce  them  into  the  blood  through  the  stomach,  rec- 
tum, or  skin.  So  also  there  is  an  endless  number  of  known  and 
unknowu  oi^gaiiic  septic  poisons,  of  wliich  many,  if  not  all,  hare  alao-' 
a  specific  phlogogenous  action.  I  mention  only  one  example :  if  you 
inject  putri<.l  fluid  into  the  blood  of  a  dog,  in  many  cases,  busidcs  the 
direct  blood  intoxication,  he  will  have  enteritis,  pleuritis,  or  pericar- 
ditis. Must  wc  not  here  suppose  that  the  injected  fluid  contains  one 
or  more  matters  which  havo  a  specific  icflanimutory  effect  on  the 
intestinal  mucous  membrane,  on  the  pleura  and  pericardium?  If  we 
know  the  point  of  entrance  of  the  poison,  and  have  some  experience 
of  the  püiüon  itself,  there  will  rarely  be  much  doubt  about  the  cause 
and  action.  But  how  many  cases  there  nm^'  be  where  neither  exists  I 
1  believe  that  infection  is  u  much  more  frequent  80im?e  of  inflamma- 
tions, especially  in  surgery,  than  has  hitherto  been  suspected. 


I  would  still  make  a  few  general  remarks  about  the  Jbrm»  and 
OOUTM  of  non-traumatic  inflammations.  I  have  already  told  you  that 
tbe  characteristic  uf  traumntic  inflammations  is,  that  they  are  limited 
to  the  wotmdcd  part ;  if  they  become  progressive,  it  is  generally 
tlirough  mechanical  or  toxic  (septic)  irritation.  This  would  imply 
that  inflammations  imluced  by  mechanical  irritations  and  toxic  aclions 
have  a  tendency  to  progress,  or  at  least  to  dÜTuscness ;  this  is  true  of 
most  inflammations  resulting  &om  catching  cold,  which  attack  either 
a  whole  organ  or  a  large  section  of  one  port  of  the  body.  In  this 
regard,  much  depends  on  the  intensity  of  tlie  mccliauical  irritation, 
and,  in  toxic  intlammatiuiis,  on  the  quality  and  quantity  uf  the  poison, 
especially  on  its  more  or  less  intense  fermenting  action  on  thu  fluids 
permeating  the  tissues.  As  regartls  iuflammations  due  to  n-jieatcd 
mcclinnical  irritation  and  catching  cold,  we  do  not  always  have  reason 
to  suppose  that  their  producta  are  more  irritating  than  thoseof  simple 
traumatic  inflammation ;  but  if,  during  the  lutter,  the  aifucted  part 
bo  kept  absolutely  quiet,  and  the  lymphatic  vessels  and  interstices 
between  the  tissues  arc  closed  by  the  infiltration  of  the  parts  alxtut 
the  wound,  the  extension  of  the  products  of  inflammation  into  the 
surrounding  parts  is  much  interfered  with.  But  in  repealed  mechan- 
ical irritations  the  tissue  is  not  kept  at  rest^  und  consequently  the 
products  of  inflammation  extend  tmimpcdcd  around  the  irritated  part, 
and  excite  new  inflammation.  In  inflammation  due  to  catching  cold, 
according  to  my  humoral  view,  the  materia  peccans  is  poured  io  a 
whole  organ  or  tissue ;  hence,  these  inflammatious  are  mostly  diffuse 
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from  the  oommcnccmcnt.  Tf^  from  an  existing  point  of  inßammation, 
a  phlogogeuous  material  enter  the  blood,  and  thcnoo  spcciGcally  aflbct 
any  other  orpan,  wc  caW  this  seonndarj'  inflammation  "  metastatip." 
But  these  metastatic  inllammations  may  occur  iu  another  and  much 
more  evident  manner,  by  means  of  a  blood-clot  in  the  veins,  as  we 
shall  show  in  the  section  on  thrombosis,  embolism,  and  phlebitis. 
NoD'trauniatic  in6ammations  may  terminate  in  resolution,  in  firm 
organization  of  the  inflammatory  product,  in  siippiiration,  or  in  morti- 
HcatioD.  But  we  will  now  cease  treating  this  subject  in  ^ueral 
terms,  and  pass  to  the  inflammations  of  tlie  different  tissues. 


1.  ACUTE  INFLAMMATION  OF  TUE  CÜTJS. 

The  simple  forms  of  acute  inflammation  of  the  skin  (spots,  wheals, 
papules,  vesicles,  pustules),  which  are  grouped  under  ihe  common 
name  of  "acute  exanthemata,"  belong  to  internal  medicioc.  Only 
ery^pclatous  inflammation,  furuncle,  and  carbuncle,  are  f^nenilly 
spolcen  of  as  true  primary  inflammations  of  the  cutis.  I  will  hero 
n-inind  you  that  very  fretjucntly  the  skin  is  aecondurily  affected,  from 
inflammation  of  the  subcutaneous  cellular  tissue  and  muscles,  or  even 
of  the  periosteum  or  bones, 

{a.)  fCrj'sipelatous  inllammation  is  located  chiefly  In  the  papillary 
layer  and  in  the  rcte  Malpig^hiL  The  local  symptoms  arc  great  red- 
ness and  ccdcmatous  swelling  of  the  skin,  pain  on  being  touched,  and 
subsequent  detachment  of  epidermis ;  these  are  occasionally  acoom- 
panied  by  very  high  fever,  out  of  proportion  to  the  extent  of  the  local 
affection.  Tlie  disease  lasta  from  one  day  to  three  or  faur  weeks. 
Any  part  uf  the  skin  or  mueous  membranes  may  be  attacked,  but 
idiopathic  erysipelas  is  particiilarly  frequent  in  the  head  and  tusi. 
Like  the  acuter  exanthemata  of  the  skin,  according  to  the  views  of 
many  pathologists,  cr^'sipclos  of  the  head  and  face  should  also  be  rc- 
gnrdetl  OS  a  symptomatic  cutaneous  inflammation  ;  that  is,  that  the 
local  affection  was  only  one  symptom  of  an  acute  general  disease.  In 
tliat  cose,  surgery  would  have  as  little  to  do  with  ciysipeUs  as  with 
scarlatina,  measles,  etc. ;  but,  as  it  occurs  cs|»ccially  in  wounded  pci^ 
sons,  and  particularly  often  orotmd  wounds,  wo  must  study  it  more 
ntteotivcly,  I  confiidcr  eryaipclaa  tranmaticum  not  as  a  symptomatic 
innnmiiuition  of  the  skin,  but  as  a  capillary  Ivmphangilis  of  the  skill, 
which  is  always  due  to  infection.  We  shall  treat  of  this  diseue  more 
(:lf>»c]y  among  the  accidental  tnuimatie  diseuaes,  and  content  oureelvea 
here  with  ha\-ing  called  attention  to  it«  relationship. 

{h.)  The  furuncle  or  phlegmon  is  a  peculiar  form  of  mflammation 
of  tlie  skin,  usually  of  ty])ical  course.     Some  of  you  may  know  it 
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from  personal  observation.  First,  a  noclulc  as  large  as  a  pea  or  bean 
forms  in  the  skin  ;  it  is  red  aud  rallicr  sensitive.  Soon  a  smuU  wbilo 
point  form»  at  its  apex,  the  swcUiiif^  spreads  around  this  centre,  and 
uBually  attains  about  the  size  of  a  dollar;  sometimes  the  furuncle  re- 
mains quite  small,  about  the  size  of  a  cherry ;  the  hirger  it  is,  the 
more  paiüful  it  becomes,  and  it  may  render  irritable  persons  quite 
feverish.  If  vre  let  it  nm  its  arm  course,  toward  the  fifth  day  the 
centnil,  white  poiut,  bcroraes  loosoned  in  the  shape  of  a  plufj,  and  pus 
mixed  with  blood  and  detached  threds  of  tissue  is  evacuated ;  three 
or  four  days  later  suppuration  ceases,  the  swelling-  and  redness  gradu- 
ally disappear,  and  finally  ouly  a  punctate,  scarcely-visible  cicatrix 
remains. 

We  rarely  have  the  opportunity  of  anatominally  examining  such 
furuncles  in  their  first  stage,  as  they  are  not  a  fatal  diseaae ;  but,  from 
vhat  we  sec  of  the  development  and  from  incision,  the  death  of  a 
small  portion  of  skin  (pcxliBps  of  a  cutaneous  gland)  seems  to  he  the 
startin^point  and  centre  of  an  infiammation,  during  which  the  blood 
finally  stagnates  in  the  dilated  capillaries ;  by  infiltration  with  plastic 
matter,  the  tissue  of  the  cutis  partly  turns  to  pw;,  partly  becomes 
gangrenous.  The  peculiarity  in  all  this  is,  that  such  a  point  of  in- 
ilammation  should,  as  a  general  rule,  show  no  tendency  to  spread,  but 
should  throughout  remain  circumscribed,  and  terminate  with  the  de- 
tadirocnt  of  the  little  plug  above  mentioned. 

There  is  no  doubt  that  in  many  cases  the  cause  of  single  furuncles 
is  purely  local.  Some  parts  where  the  secretion  of  the  cutaneous 
glands  is  particularly  strong,  as  the  pcrinonim,  axilla,  etc,  are  espe- 
cially predisposed  to  furuncles ;  they  are  also  particularly  common 
in  persons  who  have  very  large  acbaoeous  glands  and  sn-cullod  pim- 
ples, maggots,  or  comedones.  But  there  are  also  undoubteilly  consti- 
tutional conditions,  diseases  of  the  blood,  which  dispose  to  the  forma- 
tion of  numerous  furuncles  on  various  parts  of  the  body.  Tltis  morbid 
diathesis  is  called  Juniucttiost's  /  should  it  continue  long,  it  may  pruve 
very  exhausting;  the  patients  grow  thin,  and  are  greatly  pulled  down 
by  pain  and  sleepless  nights ;  children  and  weakly  old  persons  nuy  die 
of  tlic  disease.  It  is  very  popular  to  refer  furuncles  to  full-blooded- 
ness  and  fatness ;  it  is  believed  that  fatty  food  predisposes  to  them. 
In  my  country  (Pomcrania)  they  say  that  persons  who  sufibr  much 
from  pustules  and  furuncles  have  "  bad  bUnxl."  I  should  very  much 
doubt  llie  truth  of  the  suppoaiiion  tlmt  fatty  food  espcdally  disposes 
to  furuncles.  Vou  will  often  find  that  miserable,  atrophic  children,  and 
emaciated,  sickly  people,  are  frequently  attacked  by  furuncle,  and, 
although  the  lack  of  care  of  the  skin  has  something  to  do  with  this, 
it  is  not  the  sole  cause.    On  the  other  hand,  it  is  also  true  that  well- 


rmrNCLE  and  carbuncle. 


261 


l]ourit^lc^d  butchers  are  often  nitaokcd  hy  ftjruQcles ;  but  this  maj  he 
othennBO  cxplnincd,  for  not  unfrcqucntlj  it  may  be  found  that  m 
tlieuQ  the  furuncles  arc  duo  to  poisoning  by  some  auiiiml  nmLter;  wo 
blioiild  at  least  always  examine  for  this  cause.  i3ut  I  think  it  is  golii^ 
too  far  to  assume  that  ©very  furuncle  is  caused  by  infection,  and  is 
alwoys  to  be  regarded  as  one  symptom  of  a  general  suppurative  dia- 
thcsifi — of  a  pyemia. 

The  treatment  of  individual  furuncles  is  very  simple.  Alt4^n:pt!t 
have  boen  made  to  cut  short  the  pnrcess,  and  prevent  suppuration,  by 
early  appHcations  of  ice.  But  this  rarely  succeeds,  and  is  a  very  tiro- 
wme  treatment,  which  is  not  often  popular  with  the  patient,  I  prefer 
hastening  suppuration  by  warm,  moist  compresses,  and,  if  tlie  furuncle 
does  not  spread  too  much,  to  quietly  await  the  detachment  of  the 
central  plug,  then  to  squeeze  out  the  furuncle,  and  do  nothing  more. 
If  the  funmclc  be  verj-  large  and  painful,  wc  may  make  one  incision,  or 
two  crossing  each  other,  tlirough  the  tumor ;  then  the  natural  courso 
of  the  process  is  favored  by  the  escape  of  blood,  and  the  more  rapid 
suppuration. 

General  funmcula«i3  is  a  difiicult  disease  to  treat  successfully,  cs- 
pcctaliy  if  wo  know  little  of  it«  cause.  UsiuUly  we  give  quinine, 
mineral  acids,  and  iron,  internally.  Besides  these,  worm  baths  con- 
tinued persorcringly  arc  to  be  recommended.  A  perfectly-regulated 
diet,  especially  nutritious  meats  with  good  wine,  is  aliio  advisable. 
The  individual  furuncles  are  to  be  treated  as  above  advised. 

(c.)  Carbuncle  and  carbuiictUous  itißammaiion  {anthrax)  anatom- 
icAlly  resembles  a  group  of  several  furuncles  lying  close  together. 
Tlie  whole  process  is  more  extensive  and  intense,  more  inclined  to 
progress,  so  that  other  parts  may  be  afTcclcnl  by  the  exttnision  of  the  in- 
fiommation.  Many  carbuncles,  like  most  boils,  are  originally  a  purely 
local  disease.  Their  chief  seat  is  the  hard  skin  of  tlie  back,  especially 
va  elderly  persons.  Tlieir  origin  and  first  stage  are  the  same  as  in 
furuncle.  But  soon  a  number  of  wliite  points  form  near  each  other, 
and  the  swelling,  rethicss,  and  pain,  in  the  periphery,  increase  in 
some  cases  so  much  that  the  carbuncle  may  attain  the  size  of  a  sou|> 
dish ;  and,  while  the  detachment  of  the  white  plugs  of  skin  goes  on 
in  the  centre,  the  process  not  unfrequenlly  extends  in  the  periphery. 
Tlte  detachment  of  gnngrcnous  shreds  la  much  greater  in  carbuncle 
than  in  furuncle.  After  the  loss  of  the  plugs  of  cuti^  the  skin  ap* 
pears  perforated  like  a  sieve,  but  subsequently  not  unfrequently  sup- 
pumtes,  so  that  after  a  carbuncle  a  lai^  cicatrix  Is  always  Icfu  But, 
even  when  most  intense,  thß  process  is  almost  always  limitc<]  to  llio 
skin  and  pubcutancou*!  cellular  tissue ;  it  is  most  rare  fur  fiisria?  and 
muscles  to  be  destroyed,  so  that,  when  a  large  carbundu  is  io  the 
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ricinitj  of  an  oiioiy,  the  danger  of  destruction  of  the  arterial  -trails 
is  more  apparent  than  real,  as  is  showu  hy  experieaoe.  After  tiie  ex- 
tensive tlirou'inf^  off  of  tlio  cellular  tissue,  and  the  final  arrest  of  the 
proocsa  in  the  peripberj,  healthy  and  usually  very  luxuriant  graoula- 
tiuns  develop;  healing  goes  on  in  the  usual  manner,  and  is  accom- 
plisboJ  in  4  tirao  oorresjwnding  to  tlie  size  of  the  granulating  surface. 

You  will  have  already  noticed  that  the  process  of  formation  of 
furuncles  and  carbuncles  differs  from  the  intlammations  with  which 
you  are  alre:idy  acquainted,  by  the  constant  and  peculiar  death 
of  portions  of  skin ;  and  I  hiivo  mentioned  that  this  gangrene  of  the 
skin,  at  first  very  small,  is  the  primary  and  local  cause  of  furuncles 
and  carbuncles.  Of  course,  this  must  be  induced  by  an  early,  per- 
lüips  primary,  ootdusion  of  small  arteries,  possibly  of  the  vascular 
net-work  around  tlie  sebaceous  glands,  without  our  knowing  ou  what 
final  cause  this  latter  depends. 

The  course  of  the  ordinary  cjirbuncle  on  the  back  is  tedious  and 
painful,  alUiough  it  rarely  causes  death.  IJut  there  are  cases,  especially 
when  the  carbuncle  or  a  diffuse  carbuneulous  inflammation  occurs  in 
the  fooe  or  heail,  which  are  accompanied  by  high  fever  and  septic  or, 
as  was  fonnerly  said,  "  typhous  "  s^nnptoms,  and  which  prove  danger^ 
uus  and  ore  even  generally  fatal  (carbunculus  maligna,  pnstuhi  malig- 
mi).  All  carbuncles  of  the  &ee  arc  not  of  this  malignant  character; 
some  run  tlie  usual  course,  and  only  leave  a  disßguring  cicatrix ;  but, 
as  it  is  diflicult  and  often  impossible  to  tell  how  the  case  will  timi 
out,  I  would  advise  you  always  to  be  very  carcfid  about  the  progno- 
sis;. Unfortunately,  I  have  ha<l  such  sad  experience  in  these  carbun- 
cles of  the  face,  that  in  any  affection  of  the  kind  I  am  very  solicitous 
about  the  life  of  the  patient.  Let  mc  briefly  narrato  a  case  or  twa 
Fu  a  young,  strong,  healthy  man,  ou  a  jounicy  to  Berlin,  from  some 
unknown  cause  a  painful  swelling  began  in  the  lower  Up;  it  increased 
rapidly,  and  soon  spread  to  the  whole  lip,  while  tlio  patient  became 
very  feverish.  The  surgeon  who  was  called  applied  cata]>lasmg,  and 
apparently  iindcn-olued  the  condition  of  the  patient,  as  he  did  not  sec 
him  for  two  days.  The  third  day  the  face  was  greatly  swollen  and 
the  patient  had  a  severe  chill,  and  was  quite  delirious  when  brought 
to  the  clinic.  I  found  the  lip  dark  bluish-red  with  numerous  white  gan- 
grenous patches  in  the  skin.  Several  incisions  were  made  at  once,  tl  a 
wounds  were  dressed  with  chlorine-water,  catapl^ms  applied,  and  a 
bladder  of  ice  placed  on  the  head,  as  meningitis  was  bcgimiing.  As 
soon  as  I  saw  the  patient,  I  declared  his  condition  hopeless  ;  he  soon 
fell  into  a  deep  stupor,  and  died  twenty-four  hours  latter,  four  days 
after  the  commencement  of  the  carbuncle  on  the  lower  Up.  Unfor- 
tunately, an  autopsy  w:is  refused.    1  will  mention  another  case :   A 
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ttudcnt  in  Zürich  received  a  sword-cut  on  tlie  left  side  of  the  bead. 
Tlio  wound  healed  without  any  retuarkftble  symptoms;  but  it  was  a 
loHff  while  before  it  closed  entirely.  For  some  time  thens  was  a 
small,  open  wound,  which  was  so  slight  that  the  patient  paid  no  at- 
tention to  it.  Violent  straining  while  fencing,  uiid  perhaps  subse- 
quently catching'  cold,  may  have  been  the  causes  of  the  following 
catastrophe.  One  morning-  the  young  man  awakened  with  oonsid- 
eniblc  pnin  in  the  cicatrix,  and  a  general  feeling  of  Ulne&s;  a  rosy 
redness  and  moderate  swelling  of  the  sculp  rendered  an  attack  of 
simple  er)-sipelas  capitis  probable.  But  the  fever  increased  in  an 
tmusual  niannor,  without  the  redness  spreading  over  the  head.  The 
patient  hiu)  a  chill,  and  became  delirious.  When  on  the  third  day  he 
was  brought  tu  the  hospital,  in  the  vicinity  of  the  cicatrix  I  found  u 
number  of  small  white  spots,  which  showed  me  at  once  that  there 
was  carbunculous  inflanimatiou ;  as  the  patient  was  entirely  uncon- 
scious,  and  for  scvcnjl  reasons  ÜJcrc  was  probably  inflammation  of  the 
meninges  of  the  brain,  I  had  little  hopo  of  a  cure;  I  gave  the  nc- 
ocssary  directions,  but  the  next  day  tlio  patient  was  dead.  Tlie 
autopsy  showed  vari^ms  white  gangrcnotLs  points  in  the  inflamed  scalp 
cicatrix ;  on  seeking  further,  tfce  neighboring  veins  were  found  plugged 
with  clot^  and  along  them  the  cellular  tissue  was  swollen  and  con- 
tained points  of  pus.  Antonorly  I  could  follow  this  condition  of  the 
veins  as  far  as  the  orbit,  but  did  not  tty  to  follow  it  farther,  not  wish- 
ing to  injure  the  eye.  After  opening  tlic  skull,  as  soon  as  the  brain 
was  removal,  wc  found  in  the  left  anterior  cranial  fossa  a  moderat«.;ly 
inflamed  spot  about  as  large  as  a  dollar;  the  disease  afTocied  both  the 
dura  anj  pia  mater,  and  even  entered  the  brain-substance.  There 
•was  no  doubt  that  the  inflammation  starting  from  the  cicatrix  on  the 
bead  had  travelled  along  a  vein  into  the  cellular  tissue  of  tlie  orbit, 
and  thence  through  the  optic  foramen  and  superior  orbital  fissure  into 
the  skull. 

In  many  cases  of  malignant  carbuncle  of  the  face,  on  careful  ex- 
ominatioa  we  shall  fmd  such  an  extension  of  the  inflammation  to  the 
craDJal  ca^-ity,  and  conaerjuent  disease  of  tlie  braio.  But  I  mui>t  re- 
mind you  that  tlie  extent  of  this  inflammation  as  found  in  the  cadaver 
is  not  at  all  in  proportion  to  the  severity  of  the  constitutional  symp- 
toms, BO  that  the  latter  are  by  no  means  fully  explained  by  the  po8^ 
mortem  appcarnnccs.  Indeed,  there  arc  cases,  and  just  the  most 
quii'kly  fatal  one«,  whnre  deitli  occurs  without  our  l»eing  able  in  find 
any  disease  in  the  brain.  Here  there  is  full  room  for  hypothesis ;  in 
the  rapid,  violent  course  and  the  quick  change  of  carbunculous  in- 
Ihimmatinn  to  gangrene  we  suspect  a  rapidly-oooiuring  deoompoftition 
of  tlie  blood,  of  which  the  carbuncle  itself  may  be  either  the  cause  or 
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result  But,  as  the  decomposition  of  the  blood  must  liave  iu  cause, 
it  has  been  supposed  that  an  insect  which  has  atightcd  on  some  car- 
rion, or  on  the  nose  of  a  horse  with  glimdcrs,  or  a  cow  with  carbun- 
cle, etc,  lights  soon  after  on  a  man  and  infects  him;  jou  will  here- 
after Icam  that  malignant  carbuncles  result  particularly  from  carbun- 
ciUous  cattle.  I  know  of  no  cases  where  this  has  been  actuully 
observed,  but  I  do  not  consider  it  impossible  in  certain  cases ;  tliis 
supposition  is  supported  hy  the  fact  that  these  carbuncles  aro  meet 
frequent  on  parts  of  the  ho<\y  whidi  ore  usually  exposed.  At  all 
events,  the  high  fercr  and  fatal  blood-infection  arc  mostly  results  of 
the  hH-'ul  disease;  hence»  we  muibt  suppose  that  in  these  cnrbuncles, 
under  circumstances  which  we  do  not  exactly  understand,  peculiarly 
intense  poisons  arc  formctl,  whose  rcabsorption  into  tlie  blood  causes 
death.  But  the  causes  of  matignant  carbuncle  arc  in  most  cases  en- 
tirely obscure.  In  diabetes  mellitus  and  ur:emia  carbuncle  occurs, 
just  as  sugar  is  observed  in  the  mine  of  persons  othenvise  healthy, 
who  hare  furuncles  and  carbuncles  j  these  arc  enigmatical  facts.  For- 
tunately, carbuncles  are  not  frequent ;  even  simple  benignant  carbun- 
cles are  so  rare  that  in  the  extensive  surgical  policlinic  of  Berlin, 
where  every  year  five  or  six  thousand  patients  prosenlcd  tlicmftclvos, 
1  only  saw  a  imrbuncle  once  in  two  years  or  so.  In  Zürich  also  they 
were  rare.  The  diagnotU  of  ordinary  carbuncle  is  not  dlfiicult,  espe- 
cially after  you  hai'c  seen  one;  difiusc  carbunculous  inflammation  can 
only  be  recognized  after  a  period  of  übfier\'atioa ;  at  first  it  resembles 
erysipelas. 

llie  treatment  of  earbimcle  must  be  very  energetic,  if  we  would 
prevent  the  advance  of  the  disease.  As  in  all  inflammations  disposed 
to  gangrene,  numerous  incisions  should  bo  made  early,  to  permit  the 
escape  of  the  decomposed,  putrid  tissues  and  fluids.  Henee  in  every 
carbuncle  you  make  large  crucial  incisions,  dividing  the  whole  tliick- 
ness  of  the  cutis,  and  long  enough  to  divide  the  infected  skin  clear 
through  to  the  healthy.  If  this  dtws  nnt  suflice^  you  add  a  few  other 
iuciiiious,  especially  where  from  the  white  points  you  recognize  gan- 
grene of  the  skin.  The  bleeding  from  these  incisions  is  proportion- 
ately slight,  as  the  blood  is  coagulated  in  most  of  the  vessels  of  the 
carbuncle.  In  llie  incisions  you  place  charpie  wet  with  cldorine- water, 
and  renew  it  e\'ery  two  or  three  hours;  over  this  warm  cataplasms 
may  be  regularly  applied  to  hasten  suppuration  by  the  moist  warmth. 
If  the  continued  wiumth  be  not  well  borne,  as  in  cArbuncle  of  the 
neck,  where  it  may  induce  cerebral  congestion,  the  cataplasms  miiy  be 
omitted  and  the  antiseptic  dressings  continued  alone,  or  even  cold 
may  he  resorted  to.  If  the  tissue  begins  to  detach,  you  daily  pick  00" 
the  half-loose  tags  with  the  forceps,  and  so  try  to  keep  the  wound  as 
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Sean  as  possible.  Strong'  ^ranulationa  will  Boon  appear  here  and 
there ;  Eanlly,  the  hist  shreds  are  detached  and  a  honeycombed  granu- 
Inting  surface  is  left;  this  soon  smooths  off,  and  subsequently  clear 
triz(!S  in  the  UAual  manner,  so  that  it  only  requires  a  little  occasional 
stimulation  from  nitrate  of  silver,  like  other  granulating  surface.  In 
malignant  carbuncle  the  local  treatment  is  the  same  that  vre  have  juBt 
described.  For  the  rapidly-occurring  cerebral  disease  the  only  thing 
we  can  do  is  to  apply  ice  to  tlie  head.  Internally  w©  usually  give 
quinine,  adds,  and  other  untiäeptlc  remedies.  But  I  must  acknoirl- 
edge  that  the  results  of  this  treatment  are  very  slight,  for  in  my  own 
experience  I  do  not  know  a  case  where  it  has  suoceeded  in  averting 
death  when  septicesmia  was  at  all  developed ;  this  is  the  more  depress- 
ing, because  these  malignant  carbuncles  generally  attack  young,  strong 
individuals.  Even  if  the  course  be  favorable  as  regards  life,  there  will 
be  considerable  loss  of  skin  and  great  disfigurement,  especially  in  car- 
bunculous  inQammatioM  of  Ihc  eyelids  or  lips,  as  they  are  mostly  de- 
stroyed by  gaogrcnc.  Early  incision,  excision,  and  burning  out  of 
the  carbuncle,  also  have  little  effect  on  the  further  course  of  the  dis- 
ease, IS  I  have  proved  to  myself  in  a  few  malignant  caAca.  But  do 
not  be  dctonxwl,  by  these  hopeless  views  of  treatment,  from  making 
early  incisions,  for  cases  occur  where  carbuncles  on  the  &cc  run  the 
usual  course  after  commencing-  with  high  fe\*er.  French  surgeons 
have  attained  some  good  results  by  early  burning  out  the  malignant 
postule. 

3.  ACUTE  INFLAitltATlONS  OF  TUE  MÜC0Ü8  MEitBEANES. 

Willie  trnuraatic  inflammation  of  the  mucous  membranes  present» 
nothing  |)eculiar,  "acute  catarrh  "  or  "acute  catarrhal  inflammation  " 
of  these  membranes  is  a  peculiar  fonn  of  disease  which  Is  anatomically 
cliararterired  by  great  hypenEmia,  oedematous  swelling  and  free  secre- 
tion of  a  6uid  at  first  serous  and  subsequently  muco-purulent,  and  is  most 
frequently  caused  by  catching  cold  or  by  infection.  "Blennorrhustt" 
is  an  increase  of  catarrh  to  such  a  degree  that  quantities  of  pure  pus 
•re  secreted.  Catarrh  and  blennorrlinsi  may  beootin?  chronic.  Simple 
observation  of  exposed  mucous  membranes  affected  witli  catarrh 
shows  that  it  may  be  very  severe  and  long  continued,  witliout  the 
«ub«t&nce  of  the  membrane  suffering  much;  the  surface  of  the  mem- 
brane is  hypcnemic  and  swollen,  somewhat  thick  and  puffy ;  In  rare 
cases  tliere  are  5U[>erficial  loss  of  epithelium  and  small  defects  of  sul> 
stance  (catarrhal  ulcers),  but  it  is  only  in  vcrj'rare  cases  that  these 
cause  more  extensive  destruction.  This  observation  is  supported  by 
poH-moriem  examination  and  histologit^l  investigation.  Tlie  opinion 
now  is,  that  there  is  only  a  rapid  throwing  off  of  the  epithelial  oeils 
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wliiuh  approach  the  surface  as  pua-cells,  and  that  the  connective-ti»» 
Rue  layer  of  the  mucous  membrane  takes  no  port  in  the  process.  Al- 
though many  attempts  have  been  made  to  fiiid  segreg^ation  of  the 
oclla  ill  the  deeper  epillielial  hiycrs  of  mucous  membranes  affected  with 
catarrh,  they  vrerc  unsuccessful  till  Jietnak^  liu/il,  and  Rim^Uch, 
discovered  large  mother-cells  io  the  epithelial  layers  of  such  mem> 
braaes. 


Fto.  n. 
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SpltbolUl  li7«r  ol  K  eoivjuoctirik  iiffbcted  with  ntarrh  (after  JBIiKtiUielk).    ICigttlfled  tOO  dUiD- 

etcrm. 

It  was  roost  natural  to  explain  this  obscrvatJoa  by  assuming  that 
the  mother-cells  were  formed  by  eDdog;cnou3  Begregation  of  tlie  pro- 
toplasm, and  subsequently  turned  out  their  broo<lfl  (as  pua-oells). 
Since,  in  opposition  to  this  view,  it  was  repeatedly  shown  that,  if 
this  were  the  case^  the  mothcix;ells  should  always  be  found  on  cata^ 
rhal  mucous  mcnibnine.%  while  they  were  found  only  at  first  and 
then  in  small  numbers,  of  late,  they  have  been  explained  quite  di£> 
fcpontly.  Steudencr  and  VbU-mann  first  atlvantxrd  the  idea  that  the 
young  cells  do  not  form  in  the  older  ones,  but  tliat,  under  certain  me- 
chamcally  fevorable  influences,  the  latter  may  enter  from  mthout,  but 
have  nothing  to  do  with  the  origin  of  the  catarrh.  Although  this 
%*iew  is  very  diflicult  to  prove,  after  miicli  consideration  and  weighing 
of  known  facts,  I  consider  it  as  very  probable.  This  is  not  the  place 
to  go  into  details  on  tlio  matter,  but,  since  it  has  been  proved  by  tlio 
cinnabar  method  tliat  the  white  blood-cclls  escape  from  the  vessels  of 
the  inflamed  mucous  membrane,  and  not  only  wander  between  the 
epithelium,  but  ore  also  found  as  pus-cells  in  the  catarrhal  secretion, 
I  should  think  catarrhal  pus  had  the  same  origia  as  other  pus,  viz., 
that  it  came  directly  from  the  blood.  Besides  catarrhal  inflammation, 
mucous  membranes  arc  also  subject  to  crot^oue  and  dipfuherittc  in- 
flammations. When,  in  inflammation  of  a  mucous  membrane,  the  pnxl- 
nets  M  inCammntion  (ocUs  and  transudaLion)  appearing  on  the  sur- 
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face  form  librine^aod  tbuA  become  a  membrane  clinging  to  the  surface, 
which  after  n  time  dissolves  into  -mucus  and  pus,  or  is  lifted  up  by 
pus  which  ia  produced  behind  it  from  the  mucous  mcmbrnncj  we  call 
it  a  "croupous  iaflammation;**  the  mucous  membrane  and  lis  epitlic- 
limn  meantime  rcmijin  intact,  the  part^  arc  perfectly  restored.  l}ipf^ 
thtria  ia  exactly  similar  to  the  above  process,  but  the  fibiinous  layer 
ifl  not  only  attached  more  firmly  to  the  tissue,  but  the  serum  pcr- 
mealiug  the  substance  of  the  membrane  coagulates ;  the  circulation  la 
thus  impaired  so  much  that  occasionally  the  alTectod  part  becomes  co- 
tircly  gangrenous.  In  diphllieria,  the  disintegraliun  and  gangrene 
are  prominent  symptoms ;  they  probably  depend  on  very  rapid  devel- 
opment of  germs  of  fungi  and  infusoria  in  the  diphtheritio  membrane. 
Whether  these  fungous  germs  are,  as  many  suppose,  tlio  cause  of 
diphtheria,  at  present  remains  doubtful.  The  general  affortion,  the 
fever,  may  be  very  severe  in  extensive  croujwus  inflammatiQU  (as  in 
the  fine  bronchi  and  alveoli  of  the  lungs,  croupous  pneumonia),  but  in 
diphtheria  it  is  of  a  more  septic  character;  the  latter  diacosc  is  far 
the  most  malignant.  Tlie  mucous  membrane  of  tlie  pharynx  and 
trachea  is  often  exposed  to  both  forms  of  the  disease.  Catarrhal  coo- 
junclivitis,  which  is  so  very  common,  may  become  diphtheritic,  but 
rarely  suffers  from  croup.  The  mucous  membrane  of  the  intestinal 
canal  is  seldom  the  seat  of  these  diseases,  the  same  is  true  of  the  mu- 
cous membrane  of  the  genitals,  which  are  so  often  affected  with  con- 
tagious blennorrha'a  (L-lap,  gonorrboea). 


t.  ACUTE  INFLAMMATION  OF  THE  CELLULAB  TIB&CE.    ritLEUMO.VOrS 

INFLAMMATION. 

This  term  is  pleonastic,  for  i^  tftXej'fiövrj  means  inflammation,  but 
practically  it  is  so  exclusively  applied  to  inflammation  of  the  cel- 
lular tissue  tending  to  suppuration,  that  every  surgeon  knows  what 
it  mciuia;  another  name  for  tlie  same  disease  is  pseudo-erysipty 
las;  it  is  juFt  as  much  used,  but  seems  to  me  less  distinctive.  II10 
causes  of  this  inflammation  are  in  many  cases  very  obscure ;  a  severe 
cold  can  rarely  be  proved  to  be  the  cause;  frequently  these  in- 
flammations might  result  from  infection,  even  if  the  cutis  be  unin- 
jured, but  this  is  only  hypothesis;  we  have  alrfiidy  seen  these  pro- 
gressive acute  inflammations  as  a  complication  in  injuries,  especially 
as  a  result  of  local  infection  from  mortifying  shreds  of  tissue  in  con- 
tusions and  contused  wounds.  Spontaneous  iuilammation  of  the  crl- 
lular  tissue  is  most  frequent  in  the  extremities,  more  frequent  above 
than  below  the  fasciic,  CPptKrially  prone  to  affect  the  fingers  and  hand ; 
here  it  is  odled  panaritium  (corrupted  from  paronychia,  inflammation 
around  the  nail,  from  övv^  nail),  and  to  distinguish  it  from  deeper 
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inflammations  also  occurring  in  Urn  &ng;cTS  and  liand,  panaritium  su^ 
ctitancum.  If  the  inflammation  a^i?ct  tho  vicinity  of  the  nail,  or  the 
nail-bed  itself,  it  is  termed  panaritium  sub  ungue.  Let  us  first  con- 
sider the  B^'mploms  of  {ililogmon  of  tho  foreann :  it  begina  vc'iÜi 
pnin,  swelling,  and  redness  of  the  skin,  and  usually  with  high  fever ; 
the  sldn  of  the  arm  is  somewhat  ocdemutous  and  very  teuse.  AVith 
this  commenncmont,  whirh  always  announces  an  acute  luflanmiation 
of  the  arm,  its  seat  may  vury  greatly,  and  in  the  first  day  or  two  yon 
qiay  be  unable  to  decide  whether  it  is  a  case  of  iollammation  of  the 
subcutaneous  cellular  tissue,  of  pcrimuscuhir  inflammalioD  below  tlie 
faacio,  or  even  of  periostitis  or  ostitis.  Tho  greater  the  cedema,  the 
more  coostderablc  the  pain,  the  less  the  redness  of  skin,  and  the  less 
intense  the  fever,  the  more  probably  you  have  to  anlicipato  a  deep- 
seated  inBamination  which  -»'ill  terminate  in  suppuration.  If  the  in- 
flammation attacks  only  the  subcutaneous  cellular  tissue,  and  goes  on 
to  suppuration,  as  it  does  in  most  cases  (though  resolution  is  seea)^ 
this  evinces  itself  in  a  few  days  by  the  skin  becoming  red  at  some 
point,  junl  distinct  fluctuation  occurring.  Tlion  tlie  jms  either  per- 
forates spontaneously,  or  is  let  out  by  an  incision.  If  the  inflamma- 
tion affect  parts  of  the  body  where  the  skin,  and  especially  the  epi- 
dermic, is  particularly  thick,  as  in  the  hands  and  feet,  there  is  at  first 
little  perceptible  redness,  as  it  would  be  hidden  by  the  thick  laj'cr  of 
epidermis.  Pain,  and  a  peculiar  tension  and  throbbing  in  the  inflamed 
part,  announce  tho  formation  of  pus  under  the  skin. 

In  some  of  these  caaca  a  portion  of  the  skin  becomes  gangrenous, 
Ü10  eirculalion  being  disturbed  by  the  tension  of  tlie  tissue,  part  of 
tlie  skin  loses  its  vitality.  The  fasciffi  also  are  occasionally  threat- 
ened by  these  inflammations ;  in  such  casej»  they  come  through  tho 
openings  of  the  cutis  as  large,  white,  consistent,  thready  tags.  This 
is  particularly  the  case  in  inflammations  of  tho  scalp,  which  not  un- 
frequcntly  cxtcjid  over  the  cutirc  skull ;  the  whole  galea  aponeurotica 
may  thus  be  lost. 

Let  ua  now  pnaa  to  the  more  minute  auatomioal  changes  that  take 
place  in  acute  inflammation  of  tlie  cellular  tissue;  we  shall  not  here 
return  to  the  dispute  as  to  whether  vessels,  tissues,  or  nerves,  are  first 
aOectod,  but  ahaU  only  speak  of  what  wo  can  find  on  direct  anatomieal 
cxaminntion.  A  scries  of  observations  on  the  cadaver,  where  in  various 
cases  we  see  iuflummation  in  different  stages,  gives  ua  sufficient  inform 
mation  on  this  subject.  The  first  things  wo  find  are  distention  of  the 
capiUarics  and  swelling  of  the  tissue  by  serous  exudation  from  the 
vessels,  and  a  rich,  plastic  infiltration,  ^'arying  with  tlie  stage,  L  e., 
the  connective  tissue  is  filled  with  quantities  of  young,  round  cells. 
This,  then,  is  tlie  anatomical  condition  of  the  cellular  tissue  under  the 
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oedema  to  IIB,  reddened,  painful  skin;  8ub50(|uenÜy  the  collection  of 
cells  in  the  inflamed  connective  tissue  and  fut  becomes  more  promi- 
DCnL  Tkcsc  tissues  become  leusc,  and  there  ia  Btagtiatioa  of  blood 
in  Üie  vessels  at  various  points,  especially  In  the  capillaries  and  reins ; 
at  some  places  the  circulation  ceases  entirely.  This  stagnation  of  the 
blood,  whirh  at  first  causes  a  dark-blue  color,  and  then  whiteness  from 
tlie  rapid  discoloration  of  tlie  red  blood-ccIls,  may  estcnd  so  tax  as  to 
cause  extensive  gangrene  of  the  tissue,  a  result  which  we  have  alroaily 
mentioned.  But  in  most  cases  this  does  not  occur,  but  while  the  cell» 
increase,  the  tibrillar  intercellular  substance  disappc^ars,  partly  by  the 
death  of  Rmall  taga  and  particle»,  partly  by  gradually  becoming  gelat- 
inous, and  finally  cliaoging  to  fluid  pus. 

A^  the  inOammaiion  progresses  the  entire  inflamed  part  is  finally 
ohftoged  to  pus,  that  is,  to  fluid  tissue,  consisting  of  cells  with  some 
serous  intercellular  f^d  which  is  mixed  with  shreds  of  dead  tissue, 
If  the  process  goes  on  in  the  subcutaneous  cellular  tissue,  extending 
in  all  directions  (most  nipldly  where  the  tissue  is  most  vascular  and 
richest  in  cells),  the  purulent  destruction  of  tissue  or  suppuration 
will  estond  to  the  cutis  from  within,  perforate  it  at  some  point,  and 
through  this  perforation  the  pus  will  escape  outwardly ;  when  this 
occurs,  the  process  often  ceases  to  extend.  The  tissue  surrounding 
the  punilent  collection  is  filled  with  cells  and  verj*  vascular;  anatomi- 
cally it  dcsely  resembles  a  granulating  surface  (without  any  dii-tinct 
grnnuhttions)  lining  tlio  whole  cavity.  \Vlicn  the  pus  is  all  evacuated, 
the  trails  come  together  and  usually  unite  quickly.  The  plastic  infil- 
tration continues  for  a  time,  causing  the  skin  to  remain  firmer  and 
more  rigid  than  usual,  But,  by  disintegration  and  realworption  of  the 
infiltrating  cells,  and  transformation  of  the  connect! ve*tissuc  substance, 
ibis  state  also  returns  to  the  normal. 

You  will  readily  perceive  that,  anatomically,  the  process  is  much 
the  same  whether  it  be  diffuse  or  circumscribed  j  the  finer  chonges  of 
tissue  iu  the  two  are  just  the  same.  Bui  in  practice  we  distinguish 
between  pitnäeut  {»filtration  and  ahectM.  Tlie  first  expression  ex- 
plains itself:  by  an  abscess  wc  usually  undcr»t,ind  a  circtmiscrtbcd 
collection  of  pus,  excluding  further  progress  of  the  inflammation ; 
tliose  forming  rapidly,  from  acute  inflammation,  arc  colled  acute  or 
h<4  ah9ces9C4y  in  contradistinction  to  &)ld  af/s^^ssft^  or  those  due  to 
chronic  inflammation.  The  following  figure  (Fig.  56)  may  render  the 
formation  of  abscess  more  clear  to  you. 

Tou  here  see  bov  the  young  cells  gradually  collect  at  the  points 
wbere  the  connective-tissue  corpuscles  lay,  while  intermediate  Bub> 
stance  oonstjinlly  decreases,  and  bow  in  the  middle  of  the  drawing,  in 
the  centre  of  the  inflamed  spot,  the  gmupa  of  cells  unite  and  form  s 
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iuflawmation,  tbo  fat-«rll8  hciag  compressed  by  Ibc  new  ccll-moäsos, 
and  the  fat  becoming  fluid ;  subacqueutly,  it  is  occasionally  found  iu 
the  shape  of  oil-drops  mixed  with  the  pus.  In  this  preparation  you 
may  see  the  microscopic  appearance  in  inflammatioa  of  tho  cellular 
membrane. 

la  examining  such  preparations  we  not  unfreqticntly  find  filaments 
of  coagulated  fibrine  infiltrated  in  the  tissue ;  possibly  it  is  fonncd  at 
the  Gommeacement  of  the  inflammation,  as  prcriously  described  ;  but 
it  is  also  possible  that  these  filumcuts  appertain  only  to  the  fully- 
formed  pus — possibly  they  are  produced  by  the  alcohol 

I  must  call  your  attention  to  the  fact  that,  until  the  process  is 
oirested,  we  always  have  a  proffressive  softening  of  the  tissue,  or  sufv 
puration,  iu  which  it  differs  from  a  developed  granulating  surface, 
irhich  only  forms  pus  on  its  surface.  All  suppurative  pan>nchj'matoua 
inflammations  have  n  destructive  or  deleterious  action  on  the  tissue. 

As  regards  the  relation  of  tho  blood-vessels  to  the  new  fonnatioo 
of  tho  young  tissue  and  its  speedy  disintegration,  it  has  already  been 
Btated  that  they  are  at  first  dilated,  and  tlien  the  blood  stagnates  in 
them ;  if  the  circulation  be  entirely  arrested  in  certiun  portions  of 
tissue,  in  which  case  the  coagulation  in  the  veins  occasionally  extends 
s  cousideruble  distance,  the  walls  of  the  vessels  and  the  clot  suppu- 
rate, or  fall  into  shreds,  as  f&r  as  the  border  where  the  circulation 
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bef^s  ftgain.  As  we  hare  alreiidy  seen  when  studjing  the  detach- 
ment of  necrosed  shreds  of  tissue,  vascular  loops  must  form  on  this 
border  of  the  living  tissue ;  that  is,  the  whole  inner  siufuco  of  an 
abecc^,  in  the  arrangements  of  its  vessels,  is  analogous  to  a  granula- 
ting surface  folded  up  sac-like. 

In  regard  to  the  l^-mphntio  vessels,  we  maj  conclude  from  analogy 
that  here,  as  in  the  vicinity  of  wounds,  they  arc  closed  by  the  infiam- 
mctory  neoplasia;  Bpecial  investigations  on  this  subject  would  be 
very  desirable.  So  soon  und  so  long  as  an  abscess  is  surrounded  by 
A  vigorous  layer  of  tissue  infiltrated  Viith  plastic  matter,  for  reasons 
already  mentioned  there  will  bo  no  reabsorption  of  purulent  or  putrid 
substances  from  the  cavity  of  the  abscess.  1  can  give  you  practica] 
evidence  of  tins,  if  in  tlie  clinic  you  will  smell  pus  from  an  abscess 
near  the  rectum  or  in  the  mouth  ;  this  pus  has  an  exceedingly  pene- 
trating, putrid  odor,  still  is  not  reabsorbed  by  the  walls  of  the  veins, 
or  18  so  to  only  a  very  slight  extent ;  svTuptoma  of  general  sepsis  very 
rarely  occur.  But  ut  the  commencement  of  inflammation,  and  later, 
when  it  is  accompanied  by  rapid  destruction  of  tissue,  as  well  as  in 
some  progressive  inflammations  around  contused  wounds,  and  in 
]^egnionous  inflammation  of  the  eellular  tissue,  etc.,  if  the  lymphatia 
vessela  arc  not  yet  stopped  by  ci^J  I -formation,  organized  inflammatory 
new  formation  does  not  occtu*,  or  comes  on  late  as  the  gaogrchous 
destruction  is  being  bounded ;  then  the  decomposing  tissue  enters 
the  open  U-mphatica  and  acts  as  a  ferment  in  the  blood,  causing  fever. 

Although  inflammation  of  the  cellular  tissue  (cellulitis)  may  occur 
at  any  part  of  the  body,  it  is  most  frequent  in  the  hand,  forearm,  knce^ 
foot,  and  leg.  It  is  often  accompanied,  and,  when  extending,  preceded, 
by  lymphangitis,  of  which  we  shall  speak  among  the  accidental  trau- 
matic diseases. 

The  intensity  and  duration  of  Uie  fever,  accompanying  these  in- 
flammations, depend  on  the  quantity  and  quality  of  the  material  n> 
absorboi^l.  At  first  a  quantity  of  these  matters  is  thrown  into  tlie 
blood  at  once,  hence  at  the  onset  there  is  usually  high  fever,  some- 
•times  chill;  as  the  inflammation  progresses,  the  fever  continues;  it 
ocasca  when  further  absorption  of  the  inflammatory  product  ts  arrest« 
ed  by  the  above  changes  of  tissue,  when  the  process  stops  and  the 
abscess  is  formed.  The  quality  of  the  inflammatory  material  formed 
in  cellular  inflammation  certainly  varies  greatly;  for  instance, in  some 
cases  deep  in  the  neck  in  old  people  there  is  such  intense  poisoning 
that  tlie  patients  die  witliout  other  symptoms.  It  is  here  the  same 
as  in  carbunnla — some  cases  cause  little  fever,  others  produce  fatal 
peptic  fever.  If  a  phlegmon  be  due  to  a  dangerous  poison,  such  as  that 
of  glanders,  we  do  not  wonder  at  the  fatal  termination;  but  for  the 
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spontaneous  cases  it  often  sceras  very  strange  wlij  some  sliould  be  so 
\tTy  severe,  wliile  most  of  them  are  relatively  mild. 

The  prognosis  of  phleg;tnonous  iuflatninationti  varies  immensely 
■xrith  the  locatiitn,  extent,  and  cause.  WHiile  the  disease,  occurring  as 
a  nieUistosis  iu  a  general  phlogistic  or  suppurative  diatlicsLs,  or  in 
glanders,  gives  little  hopes  of  cure,  wbilc  deeply-seated  abscesses  in 
the  walls  of  the  abdomen  or  in  tbe  pelvis  arc  very  glow  in  tlieir  course 
and  may  prove  dangerous  from  the  locality,  or,  by  destruction  of  faa- 
e'uEy  tendons,  and  skin,  may  impair  the  functions,  most  cases  of  phleg- 
mon on  the  fingers,  band,  forearm,  etc,  are  only  motlerate  diseases  of 
short  duration,  although  very  poiofuL  The  sooner  suppuration  occurs 
and  the  more  circumsejibed  the  inflammation,  the  better  the  prognosis. 

As  regards  the  treatmentj  at  the  commencement  of  the  disease  it« 
aim  is  to  arrest  the  dcrclopmcnt  of  the  disease  if  possible,  that  is,  to 
attain  the  earliest  possible  reabsorption  of  the  serous  and  plastic  in- 
filtration. For  this  purpose  there  are  various  remedies:  first,  the  ex- 
ternal use  of  mercury;  the  inBumed  part  may  be  smeared  with  mer- 
curial ointment,  the  patient  ]>Iaced  in  bed,  and  the  iufiamcd  extremity 
enveloped  in  warm,  moist  cloths  or  large  cataplasms.  Ice  also  may 
be  emplf'ved  at  firet,  if  the  whole  inflamed  pari  can  be  covered  with 
sevend  bladders  of  ice.  Compression  by  adhesive  plaster  and  band- 
ages is  also  a  very  efTcoiivo  remedy  for  aiding  absorption,  but  it  is 
little  used  iu  these  inflammations,  partly  because  of  the  pain  it  oauaes 
in  such  cases,  partly  becaxwe  the  remedy  is  not  free  from  danger,  as 
gangrene  may  be  easily  induced  by  a  little  too  much  pressure.  If  the 
process  be  not  moderated  soon  after  the  employment  of  the  above 
remedies,  but  all  the  symptoms  increase,  we  must  give  up  the  hope  of 
resolution^  and  resort  to  remedies  to  hasten  the  suppuration  which  we 
oonnoi  avert;  the  chief  of  these  is  the  application  of  moist  warmth, 
especially  in  the  shape  of  cataplasms.  Then,  as  soon  as  fluctuation  ia 
detected  at  any  point,  we  do  not  usually  leave  the  perforation  to  Na^ 
ture,  but  divide  the  skin  to  give  vent  to  the  matter;  if  the  suppuration 
extends  under  the  skin,  we  make  several  opening?,  at  least  I  prefer 
this  to  one  very  large  incision,  from  the  elbmv  to  the  hand  for  instance, 
because  in  the  hitter  tbo  skin  gapes  widely,  and  takes  a  long  time  to 
heal.  If  the  pus  escapes  naturally  from  the  openings,  great  cleanliness 
is  the  only  thing  nccessarj-;  this  is  greatly  assisted  by  Iw-al  wnrm 
baths. 

Wliile  it  is  a  very  simple  thing  to  open  subcutaneous  abscesses, 
"oncotomy  "  of  deep  abftoosaes  requires  great  attention  to  the  anato- 
my of  the  locality:  for  instance,  the  diagnoeis  may  be  very  difficult  in 
suppurations  deep  in  the  neck,  in  tlie  pelvis,  in  the  abdominal  wall, 
etCf  and  can  only  be  certainly  made  after  a  long  period  of  observation ; 
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8til],  partly  for  llie  relief  of  the  patient,  partly  to  avoid  a  BponUneous 
opening  into  the  abdomen,  perhaps  it  may  bo  desirable  to  evacuate 
the  pus  early.  In  such  cases  wc  must  not  plunge  a  bistoury  boldly 
in,  but  dissect  up  layer  after  layer,  till  ivc  reach  the  fluctuating  covep. 
ing-  of  the  abscess;  then  introduce  a  probe  carefully,  and  dilute  the 
opening  by  extending  the  blades  of  forceps  introduced  into  it,  so  as  to 
avoid  luBtnorrhage  from  the  deeper  parta.  Occasionally  deoompo* 
eition  of  the  pus  in  an  abscess  causes  so  much  gas  as  to  give  rise 
to  a  tympanitic  percussion-sound;  after  being  opened,  these  putrid 
abscesses  should  ba  syringed  out  and  dressed  with  clilorinowator. 


4.  ACUTE  INTLAMMATIOX  OF  THE  MUSCLES. 

Idiopathic  acute  inflammation  of  muscular  substance  is  rela- 
tively rare.  It  occurs  in  the  muscles  of  the  tongue,  in  the  psoas, 
pectoral,  and  gluteal  muscles,  and  in  those  of  the  thigh  and  calf 
of  the  leg;  the  usual  termination  is  in  abscess,  although  resolution 
has  been  observed.  Metastatic  muscular  abscesses  are  very  frequent 
in  glanders.  Regarding  the  special  histological  conditions,  the  in- 
terstitial connective  tissue  of  the  muscles,  the  perimysium  is  her^ 
MS  in  tmumatic  myosUJa,  the  chief  scat  of  the  purulent  iofiltration; 
from  the  very  acute  disease,  the  nuclei  of  tlie  muscular  ölanienta 
are  destroyed,  with  the  contractile  substance  and  the  aarcolcmma; 
only  on  the  stumps  of  the  muscular  filaments  in  the  onpsule  of 
the  al»ccss  do  we  find  the  muscular  nuclei  (muscular  corpuscles) 
in  groups  and  adherent  to  the  cicatrix;  in  such  coses,  according  to  0, 
Tr«6er,  there  is  a  considerable  new  formation  of  young  muscle-cells. 
The  symptoms  of  an  abscess  in  the  muscle  aro  the  same  as  those  of 
any  deep  abscess;  their  periods  of  development  and  perforation  vary 
with  their  size  and  extent.  In  many  cases  there  is  contraction  of  the 
muscles  in  whose  substance  the  abscess  develo|a,  as  in  psoitis.  I  shall 
not  discuss  whether  this  is  the  pliysiolo<^ical  result  of  the  inflammatory 
irritation,  or  whether  it  is  half  voluntary,  and  made  instinctively  by 
the  patient,  but  am  rather  inclined  to  the  latter  view,  for  in  small 
and  not  very  painful  abscesses  and  in  traumatic  iaflammatious  of  the 
muscles,  there  is  usually  no  contraction,  but  this  occurs  only  in  large  ab- 
scesses, which  aro  compressed  by  strong  fasciae.  Abscesses  in  muscles 
should  be  opened  as  soon  as  fluctuation  is  felt,  and  the  diagnosis 
certain. 

A  very  peculiar  form  of  disease  of  the  muscles,  which,  aocording  to 
my  view,  should  bo  classed  among  subcutaneous  inflammations,  has 
been  recently  discovered  and  described  by  Zenker j  it  occurs  chiefly  in 
typhoid  fever,  in  the  adductor  muscles  of  the  thigh ;  in  it  the  oontrao- 
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tile  substance  in  the  Rapcolcmma  crumbles  and  is  gradually  al>sorbcd, 
while  new  muscular  filaments  form  to  replace  the  old.  Tims,  in  most 
cases,  the  parts  are  fully  restored ;  in  other  cases  permanent  atrophy 
of  the  muscle  remains.  There  is  no  accurate  knowledge  as  to  whether 
Ulis  disease  may  lead  to  suppuration,  although  abscesses  of  the  ab- 
dominal muscles  hare  been  observed  after  typhus. 

b.  ACUTE  INFLAMMATION  OF  THE  SHEATHS  OP  TENDONS   AND  SUB- 

CUTAN'EOL'S  MUCOUS  BUfiS^  (SEBOUS  MEMBRiVNES). 

As  is  well  known,  the  sheatlia  of  tendons  form  shut  sacs,  which 
enclose  some  of  the  tendons  of  the  hands  and  feet.  They  may  be- 
come acutely  inflamed  from  contusion,  and  in  some  Tew  cases  also 
spontaneously.  Like  all  acutely-inflamed  serous  membranes,  these 
sacs  at  first  exude  a  quantity  of  fibrinous  serum ;  recent  fibrinous 
pseudo-membranes  composed  of  wandering  cells  may  again  dissolre, 
but  they  may  also  induce  temporary  or  permanent  adhesions  of  the 
sheath  to  the  tendon;  lastly,  there  is  not  unfrequently  suppura- 
tiim  of  the  membrane,  and  at  this  time  the  tendon  may  become 
necrosed.  Pain  on  motion  and  slight  swelling  are  the  first  signs 
of  such  inflammation ;  occasionally  there  is  friction-sound,  a  grating 
in  the  shenth  of  the  tendon,  which  may  be  pcpoeived  by  the  hand, 
or,  still  better,  by  the  ear.  This  noise  is  duo  to  the  surfaoes  of 
the  tendon  and  of  its  sheath  baring  become  rough  from  deposits  of 
fibrine  und  rubbing  against  each  other,  when  the  tendons  are  moved ; 
this  form  of  subcutaneous  inflammation  is  most  common  on  the  back 
of  the  hand,  and  almost  always  terminates  in  resolution.  The  very 
acute  iuflammalious  of  the  sheaths  of  the  teudom,  arising  from  uu- 
knowT)  causes  and  going  on  to  suppuration,  arc  rare ;  they  begin  like 
an  acute  phlegmon ;  the  subcutaneous  cellular  tissue  quickly  partici- 
pates in  the  inflLLmmation ;  the  limb  swells  greatly,  and  the  adjacent 
finger  or  wrist-joint  may  be  drawn  into  the  inflammation.  Like  the 
synovial  membrane  of  tlie  joints,  tbat  of  the  tendinous  sheaths  occa- 
flionolly  seems  to  furnish  products  that  intensely  affect  the  surround- 
ing parts.  If,  under  suitable  treatment,  the  disease  docs  not  go  on  to 
suppuEation,  or,  if  this  be  only  partial,  resolution  slowly  occurs;  the 
limb  remains  stiff  a  long  while;  the  adlicsioos  between  the  tendon 
and  its  sheath  do  not  break  down  till  after  months  of  use.  If  there  be 
extensive  suppuration  of  the  shealhs  of  the  tendon  (which,  in  the  hand, 
has  been  termed,  "panaritium  tendinosum"),  the  tendons  usually  be- 
come necrosed,  and  after  a  time  may  be  drawn  out  of  the  abscess 
openings  as  white  threjula  and  shreds;  Uie  membrane  then  degener- 
ates to  spongy  granulations.  If  the  process  be  now  arrested,  one  or 
more  fingers  will  be  stiff,  and  remain  so  for  life.    If  the  joints  be  also 
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attacked  in  the  fingers,  there  may  be  recovery  with  uncbylosis ;  but,  if 
the  wrist  or  auklc-joint  Iw  ftflect«d,  its  existence  will  be  p'eatljr  endno- 
gerod.  In  acute  suppurative  iuflammation  of  the  tendinous  sheaths, 
tbe  fcv^  is  occasionally  slight  at  first,  but  in  severe  cases  the  disease 
may  begin  with  a  chill.  The  further  the  inäammation  and  suppuration 
extend,  lite  le&s  tbe  process  tends  to  formutioa  of  aa  absceüs,  tbe  more 
DoDtinttcd  tiio  fever  becomes,  and  it  assumes  •*  distinctly  remittcjit 
form  ;  at  the  sumo  time  the  patients  are  rapidly  pu11c<l  down ;  in  a  few 
weeks  the  strongest  men  emaciate  to  skeletons,  llie  prognosis  is 
bad  when  the  fcrer  nms  on  with  Intermittent  attacks  oud  chilis. 

TliG  treatment  of  subcutaneous,  crepitating  inflammations  of  the 
ftlteaths  of  the  tendons  consists  in  keeping  the  part  quiet  on  a  sphnt, 
and  painting  it  with  tincture  of  iodine;  if  this  does  not  afford  speedy 
relief,  a  blister  may  be  applied;  under  tills  treatment  I  bave  alwaj-s 
8cen  this  form  of  inSammation  disappear  in  a  few  days.  If  the  symp- 
toms are  severe  from  the  first,  quiet  of  the  part  ia  the  first  requisite; 
this  should  bo  seconded  by  mercurial  ointment  and  bladders  of  ico. 
This  treatment  sliould  be  persistently  pursued ;  in  these  cases  I  de- 
cidedly prefer  it  to  cataplasms  and  local  warm  bath?,  wbich  arc  very 
common.  If  abst-eses  form,  iucisions  and  plenty  of  counter-openings 
should  be  made ;  in  these  cases  drainage-tubes  are  very  useful,  liecause 
the  granulatiana  projecting  from  the  openings  often  obstruct  tlio 
escape  of  the  pus.  If  the  suppuration  will  not  stop,  if  the  spongy 
swelling  of  tbe  limb  continues,  if  crepitation  appears  in  the  joint  be- 
tween the  bones  of  the  wrist  (sho^ving  that  the  cartilaginous  coverings 
have  suppurated),  and  if  the  patient  continues  to  sink,  there  is  litlJo 
hope  of  a  termination  in  anchylosis  uf  the  hand,  but  the  danger  to 
life  is  so  great  tbat  amputation  of  tlie  forearm  should  be  made;  tbe 
patient  may  thus  escape  with  his  life,  and  will  soon  recover  his 
strength. 

Acute  inflammations  of  the  suhetUuneon«  mucouä  bursm  are  less 
dangerous;  tbe  bursa  pncpatcllaria  and  anconca  arc  most  fic<iucntly 
affected  either  from  injury  or  spontaneously;  they  are  connected 
neither  with  the  joint  nor  with  the  sheaths  of  the  tendons ;  they  b«- 
oomc  painful,  fill  uiüi  fibrinous  serum,  the  skin  reddens,  and  the  cel- 
lular tissue  in  tbe  vicinity  participates  in  the  inftammation ;  but  sup- 
puration rarely  occurs  if  the  patient  is  treated  early.  The  remedies 
are  mercurial  ointment  or  tincture  of  iodiDC,  keeping  the  limb  quiet, 
and  compressing  the  swollen  bursa  by  applying  wet  bandages. 
Punctvire  is  unnecessary,  and  may  be  injurious,  from  being  followed  by 
Buppurutian  and  a  tedious  suppurating  fistula. 


CHAPTER  XL 

ACUTE  T^FLAMMÄTIOXS    OF  TUE  BOXES,  PERI- 
OSTEUM, AXn  JOINTS. 


LECTURE   XXII. 

AiuCiMny.— AeuU  Perioititia  and  OtUomveli:!«  of  tha  LoogBonu:  SjrniptiHiiJ.,  Tor- 
müiatiotu  in  BoftolutioOf  Suppunuion,  Kccrosu,  Proffnoais,  TroaUnsDL — Aoute 
Ottiti«  in  SpoofO'  Boaüs. — Aoulo  InAjunnuliona  of  the  Jolula.— Il/Jropfl  Acutiu  [ 
Symptoms,  Treatmcot.— Acut«  Suppanitiv«  IiiflunoiaUofu  of  Jouit»:  S/oipionu, 
OoaR>«.  TrDKtme&t,  Anttotoy.— Acuta  Articular  Rlicum«ti«m.— ArtimtU.— MctM- 
totic  IxiiUmiuAtluuB  of  Joints  (douorrbceiü,  l'/enüc,  l'uerponil). 

Tue  periosteum  and  tho  bones  ore  physiologically  fto  intimatt^ly 
connected  that  disease  of  one  generally  affect»  the  other ;  ulthuugh, 
in  spt«  of  this,  wo  are,  for  practical  reusons,  oblig^  to  coojäiJcr  acute 
and  chronic  inflammation  of  tlio  periosteum  and  of  l>one  separatf^Iy, 
6till  we  shall  often  have  to  refer  to  their  connection.  I  must  here  make 
a  few  preliminary  anatomical  remarks,  as  they  are  important  for  the 
comprehension  of  the  following  proceaa :  AMien  spcakinjo^  briefly  of 
the  periosteum,  we  usually  mean,  simply,  the  white,  glist^-ning-,  thin 
mprabrane,  poor  in  vesstila,  which  immediately  surrountls  the  bune.  I 
most  here  remark  that  this  represents  only  a  part  of  tlic  periosteum 
that  is  patholotrically  of  littlo  relative  im|K)rta.uce.  Upon  this  juslr 
deacribctl  inner  layer  of  tho  periosteum  lies,  at  points  where  no  ten- 
dons or  ligaments  arc  inserted,  a  layer  of  loose  ecUular  tissue,  whirh 
is  also  to  be  considered  as  periostouin,  ami  in  which  principally  lie  tlio 
vesBcb  that  enter  the  bone.  This  outer  layer  of  periosteum  is  the 
most  iroqucnt  scut  of  priinarr  inflammations,  cither  acute  or  chronic; 
the  loose  cellular  tissue  of  which  this  layer  consists  is  very  rich  in 
cells  and  vessels,  hence  more  inclined  to  inflammation  tlian  is  tho  ten- 
dinous portion,  poor  in  cells  and  Teasels,  which  lies  immediately  on 
tlie  bone.  Aa  to  nutrient  vessels,  especially  in  th?  lon^  bones,  tho 
rpiphyscs  hnvc  their  own  supply,  which,  as  long  as  the  epiphyseal  car- 
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tilngcs  continue,  do  not  communicate  witli  tbo  vessck  of  the  diapbyaia, 
which  hare  their  own  nutrient  arteries.  This  distribution  of  the  ves- 
sels explains  why  diseases  of  the  diaphysca  in  youn^  persona  rarclj 
paes  to  (lie  epiphyses  and  the  reverse.  Genetically  the  articular  cap- 
Bulo  is  a  continuation  of  tlie  periosteum,  and  a  certain  connection  is 
often  obscn'cd  between  articular  and  periosteal  diseases,  the  diseases 
of  one  readily  passing  to  the  other.  In  the  course  of  the  following 
obaervatioos  we  shall  have  occasioa  to  rcour  to  these  anatomical  eon* 
ditioDs. 

First,  let  us  speak  of  ticuie  perioetitU  and  oste^ntt^rtiri»^  of  which 
you  hare  already  heard  something  in  the  remarks  on  suppurattOD 
of  bone  in  the  chapter  on  open  fractures  (p.  201).  This  disease 
is  not  very  frequent ;  it  occurs  chiefly*  in  youn;^  persons,  and  in  ita 
typical  forms  almost  exclusively  in  the  long  bones.  The  femur  ia 
moat  frequently  attacked,  next  Uie  tibia,  more  rarely  the  humerus  and 
bones  of  tlie  forearm.  I  have  aeon  the  disease  occur  primarily  or 
secondarily  in  the  vicinity  of  acutely-inflamed  joints,  after  cateliing 
oold,  and  after  severe  cohcussions  and  contusions  of  the  bones.  Jt  is 
possible  that  the  extravasation  into  the  medulla  from  crushing  or  coa- 
tusion  of  a  bone  may  be  reabsorbed,  without  the  occurrence  of  any 
symptom  but  a  continued  pain  as  the  result  of  the  injurj* ;  but  such 
injuries  may  occasionally  induce  chronio  aflections  of  various  sorts. 

In  many  cases  we  cannot  discover  whetlier  only  the  periosteum  or 
the  medulla  of  the  bone  is  affected;  tlie  dislinctioii  is  usually  only  ren- 
dered certain  by  the  subsequent  course  and  by  the  termination.  The 
symptoms  are  as  follows:  The  disease  begins  with  high  fci'cr,  not  uu- 
frequently  witJi  a  chill ;  there  is  severe  pain  in  the  affected  limb,  which 
swells  at  first  without  redness.  The  severe  pain  prevents  motion  of 
the  limb;  every  touch  or  the  slightest  jarring  is  very  painful;  the 
skin  is  tense,  usually  ocdcmatous,  and  occasionally  the  distended  bu1> 
cutaneous  veins  show  through,  a  sign  that  the  flow  of  hloo<l  to  the 
deeper  parts  is  obstructed.  The  inflammation  may  affect  the  whole 
or  only  part  of  a  bone.  But  these  ajTnptoms  simply  indicate  the  ex- 
istence of  an  intense  deeply-seated  acute  inflammation.  But  as  idio- 
pathic iitflanunation  of  the  perimusoular  and  peritendinous  cellular 
tissue  ia  very  unfrequent,  and  rarely  begins  with  so  mucli  pain,  we 
shall  not  err  in  most  cases  if^with  the  above  symptoms,  we  diagnosti- 
cate aeute  periostitis,  perhaps  accompanied  by  08teom3-elitis.  If,  while 
there  are  great  pain  and  fever,  or  complete  inabiUty  to  move  the  limb 
OD  account  uf  pain,  swelling  doe«  not  oeciu-  for  several  days,  we  may 
suspect  that  the  primary  seat  of  the  inflammation  is  the  medullary 
oa\ity  of  the  bone,  and  that  at  first  the  periosteum  participates  but 
little.    In  this  stAge  the  diseased  part  is  in  about  the  following  con- 
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difcion :  Tlie  vessels  of  the  medulla  and  |>enostevtiQ  are  grcaüj  dilated 
and  distended  with  blood ;  perhaps  there  may  be  stasis  of  blood  at 
different  points.  Tho  medulla^  instead  of  its  usual  brig-ht-yellow 
color,  id  dark  blue,  and  pcnjicated  wiih  extravaaations ;  the  perios- 
teum is  greatly  infiUmtctl,  and  on  microscopioal  examination  of  it  jou 
find  numbers  of  young-  cells,  as  you  also  do  in  tho  medulla;  that  is, 
there  is  plastic  infiUmtion.  In  this  stage,  a  complete  return  to  the 
normal  state  is  possible,  and,  if  proper  treatment  is  begun  early,  this 
is  not  so  rare,  particularly  in  the  more  subacute  cases.  The  fever 
falls,  the  swelling  decreases,  and  the  pain  ceases ;  a  fortnight  after  the 
commencement  of  the  disease  the  patient  may  be  rccovored.  Even 
when  the  process  is  somewhat  further  advanced,  it  may  stop;  then  a 
part  of  the  new  formation  on  the  surface  of  the  bone  ossifies,  and  thus, 
lor  a  time  at  least,  there  is  thidcening  of  the  afTccted  bone,  which  may 
again  be  absorbed  in  the  course  of  months. 

In  most  cases  the  course  of  periostitis  is  not  so  favorable,  but  the 
process  goes  on,  and  terminates  in  suppuration,  tho  symptoms  being 
u  follows:  The  skin  of  the  swollen,  tense,  and  painful  limb  is  at  first 
reddish,  then  brownish  red;  the  oedema  extends  furtlier  and  furtlier; 
the  neighboring  joints  become  painful,  and  swell ;  the  fever  remains 
at  tho  same  point;  the  chills  are  not  infrequently  repeated.  The 
patient  is  much  cxhiiustcJ,  as  he  eala  little,  and  at  night  is  kept 
awake  by  the  pain.  Toward  the  twelfth  or  fourteenth  day  of  the  dis- 
ease, rarely  earlier,  but  often  later,  we  may  clearly  distinguish  fluctu- 
ation,  and  may  then  greatly  allcriate  the  sufferings  of  the  patient  by 
letting  out  the  pus  through  one  or  more  openings,  if  the  skin  over  the 
abooeas  is  sulBuiently  thinned;  fur  the  opeuLug  of  deep,  stifT-wallcd 
abaoesses  which  do  not  collapse  may  prove  dangerous  from  decompo- 
sition of  blood  and  pus  in  the  in.tufBcicntly-encapsulated  abscess. 
The  spontaneous  perforation,  especially  the  suppuration  of  the  fascias» 
oocaaiooally  takes  a  good  while,  and,  moreover,  the  openings  thua 
formed  are  usually  too  small ;  they  must  subsequontly  be  eolaigcd. 
If  you  introduce  the  finger  throujrh  one  of  these  artificial  openings, 
you  come  directly  on  the  bone,  and  in  many  cases  find  it  denuded  of 
periosteum.  Tlie  extent  to  which  this  denudation  occurs  depends  on 
the  extent  of  the  periostitis.  It  may  extend  the  whole  length  of  the 
diaphyai8,and  in  tbesc  worst  cases  the  symptoms  are  the  most  severe. 
Probably,  however,  only  a  half  or  a  third  of  the  periosteum  U  dis- 
eased, nor  is  the  entire  circumference  of  the  bone  necessarily  Bffect«d, 
bat  perhaps  only  the  anterior,  lateral,  or  posterior  portion  is  sa  The 
periostitis  is  particularly  apt  to  stop  at  the  ptjints  of  origin  or  inser- 
tion of  Hlrong  tnuscles.  In  those  cases  of  slight  extent  all  the  symp- 
toms  will  be  milder. 
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Even  in  tbis  stage  the  disease  ma^  take  oneof  twodifierent  dircc* 
tions:  possiblpj  after  the  evacuation  of  the  pus,  the  soft  porta  majr 
quidcly  become  adherent  to  the  bone,  as  tlic  walls  of  an  acute  absoeaa 
do  to  each  other.  1  hare  seen  this  a  few  times  in  pcrioätitis  of  the 
femur  in  cliUdrcn  two  or  three  years  old.  After  the  opening,  a  slip^ht 
quantity  of  pus  continued  to  disctiarge  for  onlj  a  short  time.  The 
openings  soon  closed  entirely,  the  tumor  receded,  and  perfect  recovery 
took  place.  But,  »ccording^  to  my  experience,  such  a  terniinatiou  only 
occurs  in  small  children.  More  frequently,  as  a  result  of  the  suppu- 
ration of  the  periosteum,  the  bone  is  mostly  robbed  of  its  nutrient 
Tessels,  and  partly  or  wholly  dies,  leaving  tlie  condition  termed 
neorofiis,  or  gangrene  of  the  bone.  The  extent  of  this  necrosis  will 
essentially  depend  on  the  extent  of  the  periostitis.  The  partially  or 
entirely  destroyed  diDphysis  of  the  long  bones  must  bo  detached  as  a 
foreign  body,  as  wo  have  seen  to  be  the  case  in  gangrene  of  the  soft 
ports  and  traumatic  necrosis.  This  requires  a  long  time  ;  hence  the 
process  of  necrosis,  the  detachment  of  the  portion  of  dead  bone  or 
sequestrum,  and  crery  thing  connected  with  it,  is  always  a  chronio 
one.  Wo  shall  have  to  speak  of  this  hereafter.  Before  the  inflamma- 
tion passes  into  this  chronic  state,  acute  suppuration  continues  for  a 
time  after  the  first  opening  of  the  abscess.  Various  complications, 
even  pyiemia,  may  occur.  AVlienever  these  patients  are  feverish,  tliey 
are  in  danger. 

We  roust  again  return  to  the  medulla  of  the  bone,  which  we  left 
in  the  first  stage  of  Lutlamination.  Here,  also,  tlie  inllummation  may 
terminate  in  sujipuration.  If  the  osteomyelitis  be  diffuse  or  total,  the 
whole  medulla  mtiy  suppurate.  This  suppuration  mny  even  assume  a 
putrid  character,  and  induce  septiaemia.  If  there  be  extensive  sup- 
purative ostcomychtis,  with  suppurative  periostitis,  death  of  the  dta- 
physis  of  the  bone  is  certain.  Should  there  be  only  partial  suppura- 
tion of  the  medulla,  or  if  there  be  none  at  all,  tlic  circukliim  of  blood 
in  the  bone  may  be  preserved  and  the  bone  remain  viable.  It  may 
not  infrequently  occur  that,  under  such  circumstances,  the  bone  will 
waver  for  a  time  between  life  and  death,  as  the  feeble  circulation 
nourishes  the  bone  very  iDcoriipletcly.  Acute  suppurative  Osteomye- 
litis, without  participation  of  tlie  jYcriosteum,  probably  does  not  occur ; 
it  is  not  infrequently  combined  with  oateop/äebUUj  which  may  end  in 
putrcfuction  or  suppiu-ation  of  the  thrombus,  and  is  prone  to  induce 
metastatic  abscesses.  Another  not  infrequent,  though  not  constant, 
Rooompauiment  of  osteomyelitis  is  suppuration  of  the  epi]>hy8eal  cop- 
tilages  in  persons  in  whom  they  still  exist,  that  is,  till  about  the 
twenty-fourth  year.  The  process  is  not  difficult  to  explain.  Thosup- 
puration  may  extend  to  the  epiphyseal  cartilage  partly  from   the 
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medulla  of  the  bono,  partly  £rom  the  periosteum.  If  it  suppurate, 
the  conlitiully  of  the  bone  is  destroyed,  and  at  the  scat  of  the  epi- 
physis there  is  motion,  as  in  fracture ;  disltxiatioiis  may  also  be  caused 
by  contniction  of  the  muscles.  Usually  there  is  only  one  such  epi- 
physeal separation  of  the  affected  bone,  above  or  below ;  in  rare  cases 
it  is  double.  I  have  once  seen  tliia  double  Separation  of  the  epiphy- 
ses in  tlie  tibia ;  several  times  I  have  seen  separation  of  the  lower 
epiphysis  of  the  femur,  once  of  the  upper  end  of  this  bone,  once  of 
the  lower  end  of  the  humerus,  twice  of  the  upper  end.  In  one  coso 
I  saw  epiphyseal  softening',  with  luxation  of  the  lower  end  of  the 
femur,  occur  without  suppuration.  It  lias  already  been  stated  that 
inflammation  of  the  nci^i^hboring  jointa  arc  apt  to  oocompany  perios- 
titis. Tliese  articular  inflammations  usually  have  a  rather  subacute 
course.  The  serous  fluid  collcctinj^  in  the  joint  is  usually  reabsorbed 
as  tlio  acute  disease  of  the  bone  subsides,  but  the  joint  often  remains 
swollen,  und  not  infrequently  jKrmaoently  stiff*.  Several  times,  also^ 
I  have  seen  acute  periostitis  and  Osteomyelitis  of  the  femur  succeed 
acute  articular  rheumatism  of  the  knee.  LAstly,  we  must  also  men- 
tiun  that  this  osteomyelitis  may  occur  in  several  1>ones  at  oooe. 

Tl»e  .di;ignosis  as  to  how  for  periosteum  and  bone  are  affected  in 
the  acute  disease  cannot  be  made  with  any  certainty,  but  can  only  be 
decided  by  tlic  extent  of  the  consequent  necrosis ;  and  even  this  is  no 
accurate  measure,  for  the  periostitis  may  end  in  suppuration,  wliile 
the  inflammation  in  the  bone  may  end  in  resolution,  or  only  cause 
some  interstitial  formation  of  bone.  The  prooc&s  may  start :  1.  In 
the  loose  ceUular-ttssuo  layer  of  the  periosteum;  this  suppurates. 
If  the  suppuration  be  limited  to  this  layer,  after  opening  the  abscess 
wo  may  pass  llic  ßngcr  directly  to  the  surEace  of  the  bone,  which  wo 
fiod  covered  with  the  granulating  tendinous  part  of  the  periosteum ; 
if  the  latter  layer  also  suppurate»,  as  it  not  infrequently  docs,  the 
bone  lies  exposed,  and  tlic  suppuration  may  continue  into  it.  Thus 
osteomyelitis  accompanies  periostitis.  If  it  be  denied  that  the  loose 
ocUuInr  layer  is  periosteum,  but  is  to  be  regarded  as  part  of  the  inter- 
mnaeular  cellular  tissue  (which  would  not  be  natural,  because  the 
vessels  escaping  from  the  bone  lie  chiefly  in  this  layer),  then  there  is 
no  Budi  thing  as  acute  periostitis ;  for  the  tendinous  portion  of  the 
periosteum  is  as  little  liable  to  primary  inflammation  as  the  fascios  and 
tensions.  3.  The  inflammation  bepns  in  the  bone,  and  thence  extends  - 
to  tlie  periosteum  and  cellular  tissue;  Osteomyelitis  is  the  primary, 
periostitis  the  secondary,  disease.  Then  there  is  pus  not  only  in  the 
bone,  but  on  its  surface,  closo  under  the  tendinous  portion  of  the 
periosteum.  Tliis  is  elevated  by  tlie  pus,  as  far  as  ita  elasticity  pci^ 
nuts;  it  18  then  perforated,  and  the  pus  escapes  into  the  cellular  tiasua 
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Here  it  causes  more  suppuration,  and  llius  the  process  a(]\'ancC9  to 
the  surface.  Jioaer  asserts  that  in  these  cases  fluid  fat  is  pressed,  by 
the  strong  arterial  pressure,  from  the  carity  of  the  bone  through  the 
UavcrsioQ  canalä  of  tlie  cortical  substance  to  the  surface  of  the  bone, 
so  that  we  may  dia^ose  osteomyelitis  from  pus  mixed  with  f»t<lrops 
rising  from  under  the  periosteimi.  Moreover,  in  a  few  cases,  Moser 
found  a  remarkable  elongation  of  the  bone,  and  a  relaxation  of  the 
ueigbboriug  juiuta,  after  osteomyelitis.  He  refera  this  to  too  rapid 
growth  of  ihc  articular  ligaments  and  epiphyseal  c&rtilages. 

Id  the  prognosis  of  acute  periostitis  and  osteomyelitis  we  ha^-e  to 
distinguish  between  the  danger  to  the  existence  of  the  bone  and  to 
life.  If  the  disease  induce»  p.irtial  or  total  necrosis  of  tlie  bone,  the 
disease  may  be  very  protracted ;  it  may  last  several  months,  or  even 
years.  Acute  periostitis  and  osteomyelitis,  especially  in  the  femur^ 
and  Btill  more  when  double,  is  always  dangerous  to  life,  because  pye- 
mia is  so  apt  to  occur,  and  in  children,  because  of  the  profuse  suppu- 
ration, it  is  the  more  dargcrous  the  longer  the  condition  remains 
acute  and  the  further  it  spreads. 

In  treating  this  disease  we  may  accomplish  more  if  we  ore  culled 
early  ;  one  of  the  most  efficient  remedies  ia  painting  the  whole  limb 
with  strong  tincture  of  iodine.  Hu's  remedy  should  be  continued  till 
large  resides  form.  Of  course  the  patient  is  to  be  kept  recumbent, 
which  in  most  cases  does  not  need  to  be  urged,  as  the  pain  keeps  him 
quiet.  Since  commencing  this  treatment  I  am  so  well  satisfied  with 
it,  that  I  have  almost  given  up  the  other  antiphloglstics ;  cups,  leeches, 
mercurial  ointment,  etc.  'VMien  the  vesicles  formed  by  tlie  iodine 
dry  up,  you  apply  more.  Derivation  to  the  intestinal  canal  by  saline 
purgatives  aids  the  treatment,  as  it  does  in  all  acute  inflammations. 
Some  surgeons  greatly  pnüäe  the  local  application  of  ice  at  the  com- 
mencement of  the  disease.  Should  suppuration  nevertheless  occur, 
and  distinct  fluctuation  be  felt  at  the  thinnest  part  of  the  skin,  we 
may  make  several  openings  in  such  a  way  that  the  pus  shall  escape 
without  being  pressed  out ;  then  the  swelling  usually  subsides  quick- 
ly ;  it  is  most  favorable  when  the  fever  ceases  early  and  the  disease 
becomes  chronic.  If  tiie  fever  continues,  the  suppuration  remains 
profuse,  the  pains  do  not  cease.  We  may  try  to  relieve  this  condi- 
tion by  continued  applications  of  bladders  of  ice,  with  which  we  also 
try  to  alleviate  any  inflammations  of  the  joint  that  may  occur.  I  have 
also  derived  great  advantage  from  the  appUcatiou  of  a  fenestrated 
plaster-splint,  which  should  be  supported  with  hoops  on  account  of 
the  large  openings  that  must  be  made  in  it ;  in  cases  where  there  is 
detadiment  of  the  epiphysis,  it  is  absolutely  neceesary  that  the  limb 
should  be  fixed,  if  only  to  render  the  daily  dressing  less  painful 
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Many  surf^ons  do  oot  follow  this  treatment,  vrhich  is  backed  by  a 
sories  of  favorable  cases.  Some  recommend  making  large,  deep  in- 
cisions down  to  the  bone  at  tlie  very  start,  or  at  least  tis  souu  as 
Buppunilion  begioa.  Such  extensive  wounds  are  bad  in  feverish  par 
tienta ;  I  am  satisfied  that,  under  these  circumstances,  this  heroic  treat- 
ment renders  the  condition  worse,  it  increases  the  prediflposilion  to 
pyormia.  The  idea  that  iu  acute  osteomyelitis  exarticulatiun  should 
be  made  at  once,  as  otherwise  pytcmia  is  unavoidable,  seems  to  mo 
even  more  erroneous.  Tliis  belief  is  certainly  untrue,  and  under 
nich  circumstances  amputatioa  is  not  indicated,  first,  because  at  the 
onset  the  diagnosis  of  osteomyelitis  is  not  absolutely  certain,  as  the 
case  might  possibly  be  one  of  simple  acute  periostitis;  secondly,  be- 
cause the  prognosis  in  ex  articulation  of  largo  limbs,  if  done  for  acuto 
disease  of  the  bone,  is  always  very  doubtful.  In  acute  periostitis  and 
Osteomyelitis,  of  the  tibia  for  instance,  I  shouhi  only  amputate  at  the 
thigh  if  the  suppuration  were  very  exccsstre,  and  acute  suppuration 
of  the  knee-joint  should  occur.  Should  the  disease  affect  the  femur 
and  run  an  unfavorable  course,  I  should  scarcely  hapo  to  sjivc  the  par 
tient  by  an  operation  so  dangerous  as  omputation  ot  the  hip-joint. 
We  may  accomplish  much  by  great  care  of  the  jiaticnts,  who  are  gen- 
erally youtliful.  A  young  girl  with  osteomyelitis  and  periostitis  of 
the  tibia  had  sixteen  chills  iu  twelve  days,  and  nevertheless  recovi^red, 
although  part  of  the  tibia  became  necrosed,  and  the  foot  was  ancliy- 
losed. 

I  will  here  add  a  few  remarks  about  suppurative  periostitis  of  the 
third  phalanx  of  the  finger,  which  is,  perhaps,  the  place  where  it  most 
frequently  occurs.  As  this  inflammation  in  the  hand  and  fingers  is 
usually  called  panaritium,  this  periostitis  of  the  last  phalanx  is  termed 
panaritium  peri09taU.  This,  like  any  periostitis,  is  very  painful; 
it  is  a  long  while — sometimes  eight  or  teu  days — before  the  pus  per- 
forntes  outward.  The  termination  in  partial  or  total  necrosis  of  tho 
phalanx  is  common,  and  cannot  be  prevented  even  by  an  early  in- 
cision, although  we  often  have  to  make  one  to  relieve  the  disagre&- 
able,  throbbing,  burning  pain,  partly  by  the  loss  of  blood,  partly  by 
splitting  the  periosteum.  As  the  termination  in  suppuration  can 
scarcely  ever  be  avoided,  we  try  to  induce  it  by  cataplasms,  hnnd- 
baths,  eta,  and  thus  hasten  the  course. 

Thus  far  we  have  only  spoken  of  acute  inflammation  of  the  peri- 
osteum, and  medulla  of  the  long  bones,  but  liave  not  considered  tbat 
of  the  9ponyy  bones.  Nor  have  wo  considered  the  question  of  in- 
flammation of  the  bone-substance  proper.  Is  there  sucli  a  thing?  I 
think  this  must  be  answered  in  the  negative,  for  I  consider  that  dtla- 
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tation  of  tbe  vessels,  cdl-infUlration,  and  serous  imbibiUon  of  ibo  Ub- 
6UC,  in  their  various  combinations,  constitute  the  essence  of  acut«  ia- 
flamroaiioQS.  In  the  compact  bone-substance  (as  in  the  cortical  layer 
of  a  lonj^  bono)  all  these  requiremcntä  cannot  occur.  In  nianj  places 
at  least,  the  capiUarj-  vessels  are  so  closelv  embedded  in  the  Haver- 
Bi.-in  canals  that  tbcj  cannot  dilate  niucli ;  a  certain  amount  of  scroixs 
infiltration  of  the  bune  is  imaginable ;  but  tbo  6rm  bonc-substanoe 
cannot  possess  much  c-apability  of  swelling.  If  the  term  inflamma- 
tioQ  be  made  so  general  as  to  include  every  quantitatirc  and  qualita- 
tive disturbance  of  nutrition,  it  would  bo  a  very  peculiar  view,  in 
whicJi  I  do  not  participate.  Krory  tissue  attacked  by  inflammation 
diasgcs  its  physical  and  chemical  nature,  and  in  acute  inäammatioa 
of  the  soft  port«  tliis  takoa  place  rapidly;  the  ooAnectire  tissue  es- 
pecially is  quickly  clian^d  to  a  gclatinou.s,  albuminous  substance ;  tlie 
tissue  of  the  cornea  and  carlilajre  may  also  change  very  quickly.  For 
chemical  reasons  this  is  impossible  in  Urne ;  time  is  required  for  the 
chalky  salts  of  the  bone  to  dissolve,  and  the  bonc-cartUage  left  deli- 
quesces like  other  tissue.  Hence,  inflammation  of  compact  bony  tis- 
sue, severe  though  it  be,  cannot  run  its  course  very  rapidly ;  it  always 
takes  a  long  while.  Tlie  above  refers  only  to  oprapact  bone-substance ; 
aponffy  bones  may  readily  become  inflamed,  that  is,  there  may  be  in- 
flammation of  the  medulla  contained  in  the  spongy  bones  which  has 
the  same  peculiarities  as  that  of  the  long  bones,  only  it  is  not  collected 
together  as  it  is  in  them,  but  it  is  distributed  in  tlie  meshes  of 
the  bones ;  each  space  contains  many  capillaries,  connective  tissue, 
fat-cells, and  nerves;  acute  inflammation  of  the  spongy  bones  6rst  oc- 
curs in  tbese  interspaces,  .and  gradually  extends  to  tbe  bone  proper. 
What  is  called  acuU  ostitU  of  a  spongy  bone  is  at  first  only  acute  o»- 
feeomyelilis.  This  when  idiopathic  is  rarely  acute,  but  is  usually 
chronic,  sometimes  subacute.  On  the  other  hand,  tberc.  is  a  tniumatio 
acute  Osteomyelitis  of  spongy  bones,  about  which  we  shüU  here  say 
Bomething,  although  we  have  discussed  its  more  important  features 
when  treating  of  suppuration  of  bone.  Imagine  an  amputation 
wound  close  below  the  knee:  the  tibia  has  been  sawed  through  its 
upper  spongy  part ;  traumatic  inflammation  occurs  in  the  medulla  of 
the  bone,  in  the  meshoa  of  the  bone-sulwtance,  with  proliferation  of 
vessels,  cell-infiltration,  etc. ;  this  leads  to  development  of  granula- 
tions, which  grow  out  from  the  medulla  and  soon  form  a  granulating 
surface ;  this  cicatrizes  in  the  usual  manner.  But  subsequently,  if 
jou  have  a  chance  to  examine  such  a  stump,  you  find  that,  at  the  sawed 
snrface  of  the  bone,  the  meshes  are  filled  with  bone-substance,  and 
the  outer  layer  of  the  spongy  bone  is  transformed  to  compact  bony 
substance ;  that  is,  the  cicatrix  in  the  bone  has  ossified.    This  is  the 
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Dormal  fenninatiou  not  only  of  traumaUo  but  of  spoataneous  ostitis : 
tlie  bony  cicatrix  ossifies.  There  may  also  bo  suppuralion,  putrefac- 
tion of  the  moiUilIa  of  spongy  bones,  as  in  long  bonc-s ;  ostijophlebitis 
Bud  tU  conscqitcncea  may  ulso  occur.  In  the  lecture  on  suppuruliou 
of  bono  (p.  197)  and  bcaling  of  open  fraclures  wo  treated  fully  of  tbo 
ob&Qi^cs  whicb  occur  after  the  bone  bad  lost  it3  periosteum,  of  tbo 
development  of  granulations  on  tlio  Burfaco  of  compact  bone-sub- 
atuuce,  and  of  tbc  accompanying  superficial  necrosis. 


We  now  come  to  aeuie  U^ammcUiont  of  the  Joints,  Aa  we  bare 
previously  spoken  of  traumatic  articular  inflammations,  you  already 
know  some  of  Üie  peculiarities  of  diseased  joints.  You  also  know 
that  serous  inflammations  have  a  great  tendency  to  excrete  fluid  exu- 
dation when  irritated,  but  that  this  exudation  may  also  contain  pus, 
if  the  inflamraatory  irritation  bo  very  intense.  As  there  is  a  pleurisy 
with  effusion  of  scro-fihrinous  fluid  (tlie  ordinary  form),  and  a  variety 
with  purulent  effusion  (so-called  empyema),  so  in  joints  we  8i>eak  of 
serous  synovitis,  or  hydrops,  and  of  purulent  synovitis,  or  empyema; 
botli  forms  of  the  disease  may  be  either  acute  or  chronic,  and  they  ia- 
duoe  various  diseases  of  tbc  cartilage,  bone,  articular  capsule,  perios- 
teum, and  surrounding  muscles.  Vou  will  see  that  it  is  always  more 
complicate  with  these  diseases  tlie  more  complicated  the  uflfccted 
part  is.  Of  late,  great  importance  bas  been  attached  (especially  by 
French  surgeons)  to  speaking,  first,  of  diseases  of  the  synovial  mem- 
brane, then  of  those  of  the  cartilage,  articular  capsule,  and  bone,  cor- 
responding to  the  anatomical  conditions.  Correct  as  this  division 
would  be,  if  it  were  only  a  question  of  representing  the  pathological 
onatomioal  changes,  it  is  of  little  use  in  practice.  The  surgeon  al- 
ways views  inflammation,  of  the  joint  as  a  whole,  and,  although  ho 
should  know  which  part  of  tbc  joint  sufiers  most,  this  is  only  a  part 
of  what  he  sliuuM  know  ;  course,  symptoms,  und  constitutional  state, 
equally  demand  his  attention,  and  determine  the  treatment,  Ucuco 
the  entire  clinical  appearance  will  determine  the  divisions  of  this,  aa 
of  many  other  diseases. 

At  present  wc  arc  speaking  only  of  apparently  spontaneous  acute 
inflammatious  of  tlio  joints.  In  many  cases  they  are  evidently  due  to 
oatcblngcolJ,  in  othercases  their  causes  arc  obscure.  Some  of  the  more 
snbacate  cases  are  of  metastatic  nature  and  appear  as  pyfemia.  But 
at  present  wc  shall  speak  only  of  the  idiopathic  i'jlhuumattons,  which, 
tncuQtnidisttnctionto  the  traumatic,  are  termed  r/ieu/na/ic,aa  they  are 
often  due  to  oold.  Patients  requiring  your  aid  fur  such  acute  Jaflam- 
mmtioos  of  the  joints,  will  present  somewhat  different  symptoms.     If, 
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for  illustration,  we  a^in  take  the  knec-jolB^  you  will  Imrc  about  the 
following  picture:  A  strong-,  otherwise  hculthy  man  lias  taken  to  bcd> 
bccauflo  for  a  day  or  two  bis  knoe  has  been  swollen,  hot,  ami  painful ; 
you  find  this  on  examining  the  knee,  you  also  find  diätinet  fluctuation 
in  the  joint,  and  that  the  patella  is  somewhat  lifted  up,  and  always 
rises  again  if  pressed  down;  the  skin  over  the  joint  is  not  red  ;  tie 
patient  lies  with  his  \e^  stretched  out  in  bed,  has  no  fever,  and,  if  you 
ask  him,  can  bend  and  extend  the  knee,  though  with  some  difllculty. 
You  here  have  an  acuU  serous  synovitis,  or  hydrops  genu  acutm.  The 
anatomieal  oondttioD  of  the  knee  is  as  follows :  the  s^'novial  membrane 
is  slightly  swollen  and  moderately  vascular;  the  articular  cavity  full 
of  serum,  which  has  mingled  with  the  synovia ;  there  are  a  few  llo4:culi 
of  fibrinc  in  the  fluid,  the  rest  of  the  joint  is  hcalitiy.  Anatomically 
the  state  is  just  like  a  subacute  bursitis  tcndinum  or  a  modcrato 
pleurisy.  This  disease  is  generally  cured  without  dÜGeulty;  quiet,  re- 
peatedly painting  with  tincture  of  iodine,  or  a  few  blisters,  or  com- 
pression with  wct^  bandages,  suffice  to  remove  the  aifectiuu  in  a  few 
days,  or  at  least  to  take  off  its  acutenesa ;  all  the  symptoms  of  the 
acute  inflammation  may  subside,  the  patient  may  go  about  with 
scarcely  any  diiTiculiy,  but  tliere  remains  too  much  fluid  in  the  joint, 
a  hydrops  chronicus  of  the  joint  is  left. 

You  may  be  called  to  another  patient  with  inflammatinn  of  the 
knee-joint.  A  few  days  previously  the  young  man  has  caught  cold  ; 
soon  after  this  his  knee  has  begun  to  pain,  high  fever  bos  come  on, 
perliaps  a  heavy  chill;  the  joint  has  constantly  grown  more  painfiiL 
The  patient  lies  in  bed,  with  the  knee  flexed  so  that  the  liiigh  is 
strongly  rotated  outward  and  abducted ;  ho  resists  every  attempt  to 
move  the  leg,  as  it  «lusos  him  terrible  paJn.  Tlic  knee-joint  is  greatly 
swollen  and  feels  hot,  but  there  is  no  ßuctualion,  the  skin  is  ocdomatous 
and  red  about  the  knee,  the  whole  leg  also  is  a'dematous  ;  on  account 
of  the  pain  it  is  impossible  to  extend  the  knee  or  in  flex  it  more. 
What  a  contrast  to  the  fonner  case  1  If  you  have  a  chance  to  examine 
the  joint  in  this  stage,  you  find  great  swelling  of  the  synonal  mem- 
brane; it  is  very  red,  pufiy,  and  microscopically  appears  infiltrated 
with  plastic  matter  and  serum.  In  the  joint  there  is  usually  a  little 
flocculent  pus  mixed  with  the  synovia,  there  may  also  be  pure  pus. 
Tlio  surface  of  the  cartilage  looks  cloudy,  and  microscopically  perhaps 
shows  little  change  beyond  turbidity  of  the  hyaline  substance;  possi- 
bly the  cartilage  cavities  are  somewhat  enlarged  and  filled  with  an  un- 
URunl  numlior  of  colls.  The  tissue  of  the  articular  capsule  is  cedcmatous. 
Here  you  have  &  purulent  very  acuU  synovitis,  in  which  the  cartilage 
threatens  to  participate;  should  the  disease  continue,  and  the  pus  in 
the  joiut  increase,  you  may  correctly  call  it  empyetna  of  the  joint. 
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The  difference  bctn-een  the  first  and  second  forms  of  acute  syno- 
idtis  is  cssciitiully  tliat,  in  the  seoond,  the  tissue  of  tlic  synovial 
mumbraTio  is  deeply  affected,  while  in  lhc£rst  the  increased  Becretion 
is  the  chief  feature.  Bctweeu  these  two  forms  are  subacute  cases, in 
which  the  secretion  booomcB  purulent  and  collects  iu  great  quantity, 
without  there  being  any  great  destruction  of  the  synovial  membrane. 
^.  Vbißnnann  calls  this  *'  catarrhal  inQummation  "  of  the  joint ;  it  is 
somewhat  more  painful  than  ordinary  acute  hydrops,  &ora  wluuli  the 
catarrhal  purulent  form  may  proceed,  though  this  is  rarely  the  case. 
I  have  already  said  what  was  necessary  about  tfae  course  and  treat- 
ment of  acute  hydrops.  The  course  and  result«  of  the  more  paren- 
chymatous synoWtis,  which  is  predisposed  to  suppuration,  depend 
greatly  on  when  the  treatment  is  begtm  and  wliat  it  is.  Usuidly  a 
few  leeches  arc  applied  and  then  the  joint  is  poulticctl,  from  an  idea 
of  the  old  school,  that  rbetmiatio  articular  inÜammations  should  bo 
treated  with  wann  applications.  I  consider  leeches  almost  useless  in 
these  affections ;  perhaps  there  may  be  a  question  about  keeping  the 
limb  warm,  for  this  is  often  pleasant  to  the  patient;  it  alleviates  the 
pain  in  inflammations  of  tlic  serous  membranes,  often  more  so  tlian  cold 
does;  at  least  the  latter  must  act  for  some  time  before  baying  a  faroi^ 
able  effect.  I  expluin  this  as  follows:  TIjo  warm  applications  induce 
fluxion  to  the  vessels  of  the  skin,  and  thus  empty  those  of  the  syno- 
vial membrane ;  but  this  effect  is  not  long  continued ;  fluxion  to  the 
inflamed  deeper  parts  returns  again,  and  b  stronger  than  to  the  artifi- 
otally-warmed  skin.  On  applicntion  of  a  large  bladder  of  ice  to  the 
joint,  the  vessels  of  the  skin  contract,  and  perhaps  drive  the  blood  to 
the  vessels  of  the  inflamed  part  more  strongly  than  before,  till  gradu- 
ally the  cold  has  its  effect  on  these  also,  and  if  the  cold  continues  the 
efftKt  becomes  permanent  It  seems  more  rational  alwa^'s  to  use  cold 
in  tliesc  cases;  in  very  acute  inflammations  of  the  joint  the  employ- 
ment of  ice-bladders  has  also  proved  very  practical.  Besides  using 
cold,  you  may  also  induce  active  derivation  to  the  skin  by  strong  ttno* 
ture  of  imline,  or  by  a  large  blister.  Rut  besides  these  remedies  it  is 
mo3t  important  to  bring  tlie  joint  into  a  proper  posilion  and  keep  it 
there,  for,  if  we  do  not  obtain  a  perfect  cure,  and  the  joint  remains 
stiff,  the  flexe«!  position  of  the  knee,  whicb  is  so  frequent,  is  avery  un- 
fortunate  addliioa  to  the  stiffness,  as  it  renders  the  limb  nearly  if  not 
entirely  useless.  Why  the  acutely-diseased  joint,  cspx'ijilly  in  intense 
sitpparaiivc  synovitis,  almost  always  involuntarily  assumes  a  flexed 
position,  is  a  difBoult  question,  wliich  may  be  answered  in  various 
wars:  it  has  been  said  that  there  is  a  sort  of  reflex  action  on  the 
motor  muwular  nerve  from  the  irritatinn  of  the  sensory  nerves  of  th« 
^movtal  membrane,  and  that  this  is  the  cause  of  the  mascahir  oon- 
20 
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traction.  Sonnet,  a  French  surgeon,  who  has  done  much  for  tho 
treatment  of  diseases  of  the  joinla,  thinks  that  in  great  dLstention  of 
the  joint  with  pus,  or  even  by  swciUng  of  tho  synovial  membrane,  tho 
flexed  position  may  be  caustnl  mechanically,  as  the  spocc  in  the  joint 
is  greater  in  the  flexed  than  in  the  extended  position ;  he  has  tried  to 
prove  this  by  injecting  the  joints  in  the  eadaver,  and  by  filling  them 
completely  he  has  brought  them  into  the  flexed  position.  Against 
this  it  may  be  said  that  in  hydrops  acutus,  where  there  is  usually  more 
fluid  in  the  joint  than  there  is  in  purulent  synovitis,  the  flexion  does 
not  occur,  and  also  that  in  acute  taflammations,  where  I  could  satisfy 
myself  of  the  non-existence  of  fluid,  there  was  flexion.  It  seems  to 
me  that  the  acute,  pufly,  painful  swelling  of  the  s}-novial  mcmbrano 
is  the  chief  cause  of  the  flexion,  hence  I  should  incline  to  the  6r&t  ex- 
planation, acconhng  to  which  the  pain  is  the  irritation  tliat  ioducea 
contnictinn  of  the  muscles  of  the  limb:  other  muscles  also,  in  ports 
Buflcjing  frL>tn  acute  pain,  contract,  as  the  ccnical  muscles  in  deep- 
seated  abs':-csses  of  the  neck.  The  malposition  should  be  relieved ; 
this  should  be  done  for  each  joint  in  such  a  way  that  in  case  of  com- 
plete atlfl'ticss  its  position  shall  be  most  favorable.  The  hip  and  huee- 
joint  should  be  extended,  the  foot  and  elbow  at  right  angles ;  the 
wrist  and  shoulder  do  not  get  out  of  position ;  the  former  usually  re- 
mains extcndeft,  the  hitter  usually  takes  such  a  position  that  the  amn 
lies  against  the  thorax.  There  is  very  great  difference  in  the  frequency 
of  acute  disease  in  the  different  joints;  the  knee  is  most  frequently 
affected,  then  the  elbow  and  wrist;  acute  inflammation  of  the  hip, 
shoulder,  and  ankle,  is  rare.  Acute  articular  inflammations  are  more 
frequent  in  young  persons  than  in  old,  but  hardly  ever  occur  in  chil- 
dren. But,  to  rctiim  aguin  to  the  improvement  of  the  jiosllion  of  the 
joint:  you  will  tcU  me  this  is  impossible.  Chloroform  is  hero  useful; 
this  remedy  has  become  most  important  in  the  trcatuiciit  of  inflamma- 
tions of  the  joints.  You  narcotize  the  patient  deeply,  and  can  then 
move  the  limb  without  trouble;  the  muscles,  which  previously  con- 
tracted on  the  least  touch,  now  yield  without  difficulty.  If  we  continue 
with  our  former  hypothetical  case,  you  extend  the  knee,  envelop  it  in 
a  thick  layer  of  wadding,  and  apply  a  plaster-splint  from  the  foot  to 
the  middle  of  the  thigh.  When  the  patient  awakcfi,  he  will  at  first 
complain  of  severe  pain ;  give  him  quarter  of  a  gmin  of  morphia  and 
apply  one  or  two  bladders  of  ice  o%*er  the  plaster^plint  to  the  knee ; 
the  cold  acts  slowly,  but  finally  proves  efl"ective,  aud  ia  twenty-four 
hours  the  patient  feels  tolerably  comfortable.  The  slight  compression 
mode  by  the  well  padded  plast<^r-splint  also  has  a  favorable  antiphlo- 
gistic action ;  if  there  he  fever,  you  may  give  cooling  medicines  and 
saline  purgatives ;  but  tlie  patient  needs  no  further  treatment     Be- 
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fore  applying  the  dressiiig'j  j-ou  may  have  the  Umb  rubbed  with  mer- 
oueial  ointment  or  painted  with  tincture  of  iodine.  It  is  best  to  npply 
the  dresaiog  even  in  the  most  acute  stage;  of  course  it  must  be  done 
very  carefully,  avoiding  any  strongulatinp;  pressure. 

If  called  to  the  case  early,  you  may  sometime.^  not  only  arrest  tho 
Bouto  stage  of  the  disease,  but  may  preserve  to  your  patient  a  mov- 
able joint  But,  even  if  called  late,  the  above  treatment  should  be 
pursued.  If  the  pain  is  relieved  and  the  fever  ceases,  you  may  r&- 
move  the  dressing  in  a  few  weeks,  for  the  disease  lasts  several  weeks 
under  any  circumstances  ;  perhaps  tlirce  to  five  months  may  clapso 
before  the  iuUammatioQ  entirely  disappears;  gradually  the  normal 
oonUition  and  the  former  mobility  return,  then  the  patient  should  bo 
earnestly  warned  against  taking  cold  or  excessive  motion,  for  a  second 
attack  might  not  turn  out  so  well 

Sup{ioaing  the  acute  process  does  not  subside  under  the  treatment 
instituted,  but  contiuues  to  progress,  it  may  pass  into  a  chronic  form, 
or  remain  acute  ;  we  shall  hereafter  treat  of  the  former  caac.  Let  ua 
at  present  suppose  that  the  pain,  instead  of  aubsidiiig,  becomes  more 
Bcvcre,  and  you  are  obliged  to  split  the  dressing  along  the  front;  you 
find  tho  knee  more  swollen,  distinctly  fluctuating,  and  the  patella 
very  movable,  while  the  patient  has  high  fever.  If  the  disease  con- 
tinues, the  fluctuation  may  extend  farther  and  farther,  upward  to  the 
thigh,  for  instance,  and  the  subcutaneous  cellular  tissue  of  tho  thi|jfh 
and  leg  may  participate  in  the  suppuration.  Formerly  this  extension 
was  attributed  to  subcutaneous  bursting,  or  partial  suppuration  pf  the 
synovial  sacs  around  the  joint,  especially  of  the  large  one  under  the 
tondun  of  the  quadriceps  femorls,  and  of  the  bursa  poplitea  ;  to  pre- 
vent this  misfortune  it  was  considered  advisable  to  tap  the  joint  with 
a  trocar,  in  the  above  stage  nf  the  disease,  to  let  out  most  of  the  pus, 
and  then  carefully  close  the  opening.  From  my  own  experience  I  should 
ooasider  this  o[x?ration  as  rarely  indicated,  for  I  have  convinced  my- 
self by  careful  examinations  of  patients,  and  occasionally  of  tho 
cadaver,  tliat  these  periarticular  abscesses  in  the  ci?11ular  tissue,  oo 
earring  in  acute  synovitis,  and  also  in  ostitis  of  the  articular  extremi- 
lies,  form  separately,  and  break  iuto  the  joint  late,  if  they  do  so  at 
all.  With  the  development  of  these  abscesses  the  general  comUtion 
of  the  patient  is  usually  impaired ;  ho  lias  high  fever,  with  intercur- 
rent cliills,  his  cheeks  fall  in,  he  emaciates,  loses  his  appetite,  and 
becomes  sleeplcsÄ.  Quinine  and  opium  linally  lose  their  effect,  and, 
unless  you  antputatc  tlie  thigh  early  enough,  the  patient  dies  from  the 
Axbaosting  suppuration  and  continued  fever;  perhaps,  also,  he  may 
have  metastatic  abscesses.  If,  by  the  applications  of  ice,  by  one  or 
more  inci&ions  for  evacuating  the  pus,  by  <juiuiae  and  opium,  you  buo- 
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ceed  in  breaking  the  acute  stage  of  the  disease,  and  making"  it  chronic, 
you  will  not  ubuiin  a  movable  joint,  but  even  if  it  is  flexed  at  a  right 
angle,  tho  leg  will  bo  useful ;  this  is  the  best  result  that  we  caa  gain] 
after  days  and  weeks  of  anxietjr  and  core,  if  the  in£ammatlon  reaches 
the  above  grade.  Ttic  anatomical  changes  in  a  knee-joint  in  this 
»tage  of  iuflamniBtion  are  as  follows:  Tho  joint  is  Clled  with  thick 
yellow  pu5,  mixed  with  fibrinous  floccult;  the  s^iiovial  membrane  is 
covered  with  dense  purulent  fibrous  riuds,  utider  wliicli  it  is  very  red 
and  puffy,  partly  ulcerated  ;  the  cartilage  is  partly  broken  down  into 
pulpj  partly  necroecd  and  peels  off;  the  bone  under  it  is  very  red  or 
infiltrated  (osteomyelitis ;  usually  In  these  cases  a  secondary,  nuely  a 
primaiy  disease). 

The  prognosis  of  this  disease  is  not  very  bad  in  young,  rigorous 
persons,  when  tlie  proper  treatment  is  resorted  to  early ;  it  Js  very 
bad,  almost  absolutely  fatal,  in  oIJ,  decrepit  persons. 


In  the  above  I  bavo  pictiircd  to  you  t}*pical  cases  of  the  two  forms 
of  synovitis,  tho  serous  and  parenchymatous  (purulent),  ond  am  5ati> 
fied  that  in  practice  you  will  readily  reooghize  these  pictures  again  j 
and  you  will  hare  nd  difüculty  in  applying  what  has  been  said  of  the 
knee  to  other  joints.  Now  I  must  add  that  there  is  still  another 
acute  or  Bubucuto  form  of  articular  inflammation,  which  ofTcra  some 
peculiarities.  I  refer  to  acute  articular  rfieumatism.  This  very  pe- 
culiar disease,  which  will  be  treated  of  more  fully  in  the  lectures  on 
internal  medicine,  is  characterized  by  its  attacking  several  joints  at 
once,  and  its  tendency  to  cause  inflammations  of  other  serous  mem- 
bmncs,  such  as  tltc  jKrieardium  and  endocardium,  the  pleura,  and 
rarely  the  pcritonieum  and  arachnoid.  This  simidtuneous  disease  of 
these  membranes  and  of  tho  joints  marks  the  aficction  as  one  irapli- 
eating  the  wliole  hi»\y  from  the  start ;  indeed,  from  tlte  inijxjrtanoa 
of  the  organ  aUccted,  the  peiicarditis  and  endocarditis  ore  often  so 
prominent,  and  so  much  influence  the  treatment,  that  the  surgical 
treatment  of  the  joints  is  a  very  secondary  matter;  this  is  tbc  more 
apt  to  be  the  case,  as  this  disease,  although  very  painful,  rarely  proves 
dangerous  to  the  limb  or  to  life.  The  chief  symptoms  of  the  local 
affection,  beyond  which  the  disease  rarely  proceeds,  ore,  great  pain  in 
the  joint  on  every  motion  or  touch,  oodema  of  the  surrounding  soft 
porta,  and  rarely  redness  of  the  skin.  From  the  few  autopsies  that 
have  been  made,  it  appears  that  the  synovia  inereasos  somewhat,  is 
sometimes  mixed  with  fiocculi  of  pus,  and  tho  synovial  membrane  is 
swollen  and  red ;  tho  cartilage  is  seldom  implicated ;  the  collection 


ACUTE  ABTICULAB  RUEÜMAnSM. 


291 


of  fluH  is  not  oft«n  so  great  as  to  cause  fluctuation.  Acute  rheuma- 
tism is  very  frequent,  but  it  is  rarely  fatal,  so  that  the  pathological 
anatomical  appearances  are  little  krwwt].  From  all  the  symptoms  of 
this  disease,  it  is  cvidcully  a  specific,  Utnited  disease,  of  a  peculiar 
character,  but  with  a  course  so  atypical,  and  causcs  so  obscure,  that 
its  actual  character  has  not  yet  been  determined.  I  have  my  doubts 
whether,  besides  this  pofyartictilar^  we  can  spc&k  of  a  monarticular 
acute  r/w-wnatismy  for  it  is  just  the  multiplicity  of  the  points  of 
ioflammutiou,  arid  ifacir  alight  tendency  to  suppurate,  that  chorao* 
terixe  the  disease  ;  at  all  events,  I  should  not  consider  an  inflammation 
limited  to  one  joint  as  a  symptom  of  acute  rlieumatism,  unless  pleu- 
risy, pericarditis,  or  some  other  complication  peculiar  to  rheutnatism, 
also  occurred  j  should  none  of  these  come  on,  the  disease  is  purely  local, 
a  eimple  inflammation  of  the  joiut,  which  is  probably  colled  rheumatic 
simply  because  it  is  supposed  to  be  due  to  catching  cold.  In  acute 
rheumatism,  the  resolulioo  of  the  articular  iuQammaiion  and  tlic  res- 
toration of  tlie  joint  to  its  functions  are  so  common  that  we  rarely  see 
any  other  termination.  Tliat  the  disease  is  tedious,  and  generally 
lasts  six  or  eight  weeks,  is  uot  so  much  due  to  the  duration  of  the 
ftficotion  in  a  single  joint  as  to  its  attacking  6rst  one  joint,  then  an- 
other, and  exacerbations  readily  occurring  in  joints  tliat  had  reoor- 
cred ;  thus  the  disease  proves  tedious,  both  for  physician  and  patient, 
and  the  greatest  watchfulness  and  care  ore  neoessary  to  avoid  all 
souroes  of  injury  that  may  again  arouse  the  disease.  It  is  exceedingly 
rare  for  one  of  the  affected  joints  to  go  on  to  intense  suppuration  or 
empyema;  more  frequently,  in  spite  of  the  subsidence  of  the  disease, 
a  joint  remains  slilT  and  p:iinful,  and  passes  into  a  stute  of  chronic 
inSammstion.  You  see  that  the  prognosis  of  this  disease,  as  far  as  it 
ooncems  the  joint,  moy  be  called  very  favorable;  without  any  intei^ 
fercnce  from  the  physician,  the  joint-inflammations  generally  run  a 
favorable  course.  Hence  all  that  we  do  for  tlie  local  disease  is  to  en- 
velop the  joiut  in  wadding,  tow,  oakum,  or  wool,  to  protect  it  from 
changes  of  temperature.  Mild  cutaneous  irritants  and  painting  with 
tincture  nf  iodine  may  also  be  usefuL  For  alleviating  the  pain  in  the 
joints  and  hastening  the  course  of  the  disease,  Stromf*/cr  and  others 
recommend  the  employment  of  bladders  of  ice,  and  generally  keeping 
the  joint  cool,  rather  than  warm.  But  I  think  this  treatment  will  find 
few  disciple»,  for  it  is  quite  troublesome,  and  experience  shows  tliat 
the  articnUr  innammations  get  on  well  without  such  applications. 
Internally,  we  may  give  diuretics,  diaphoretics,  or  cooling  salts ;  in 
heart-affections,  local  antiphlogistics,  digitalis,  etc.,  are  indicated,  as 
will  be  taught  you  more  particularly  in  special  pattioIogteB,and  in  the 
modtcal  clinics. 
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Next  to  acute  rbcumalism  comes  acute  arthritie  iDfiomroaUon  of 
Üie  joints.  Tbc  attack  of  jKKlagni  or  chiragra  is  also  B]}eci[ic  and 
belongs  to  true  gout ;  here,  also,  the  articular  inflaminution  is  an  acute 
serous  svnovitia,  but  with  very  little  secretion  of  6uid  in  the  joint. 
But  one  tliing^  peculiar  to  acute  arthritic  inflamniatiun  is  the  never- 
failing  coincident  inflammation  of  the  surrounding'  purtä :  the  pnri- 
oeteura,  sheaths  of  the  tendons,  but  especially  of  the  skin ;  this 
always  reddens,  becomes  glistening  and  tense,  as  in  er}'sipelas,  and  is 
very  painful;  it  even  de^uainatcs  occasionally  after  the  attack. 
Acute  arthritic  articular  inOammation  is  fur  more  painful  than  rhcu> 
matic.  \Vc  »hall  hcrcafler  spcuk  of  the  treatment  of  arthritis  and  the 
arthritic  dluthesis. 


There  is  still  another  variety  of  acute  articular  inflammation,  the 
metastatic,  about  which  wc  shall  have  something  more  to  say  wbea 
treating  of  priemia.  Acute  or  subacute  metastatic  inflamniaüon  of 
the  joint  is  usually  at  first  serous,  but  soon  purely  suppurative  syno- 
vitis.    Several  forms  may  be  distinguished  : 

1.  Gonorrhoial  inßummation  of  t?ie  joints.  This  occurs  in  mea 
»ufFering  from  gonorrhcEa;  occasionally,  also,  it  occurs  after  the  intro- 
duction of  bougies  into  the  urethra  ;  it  attacks  tlie  knee-joint  almost 
exclusively.  Some  authors  assert  that  It  is  especially  apt  to  develop 
when  the  gonorrhoea  is  arrested  suddenly.  This  is  not  my  own  ex- 
perience In  proportion  to  the  frequency  of  gonorrhuja,  it  is  very 
rare,  but  I  have  seen  it  quite  frequently  when  a  patient  with  acti%'e 
gonorrhcea  has  caught  cold.  Tlie  incomprehensible  conuectioQ  be* . 
tween  purulent  catarrh  of  the  urcthni  and  inflammations  of  the  kneo* 
joint  might  be  denied,  and  the  simultaneous  occurrence  of  the  two 
diseases  be  considered  as  accidental ;  but  the  experience  of  too  many 
suigeonSt  and  also  cases  where  inflammations  of  the  knee-joint  occur 
after  other  irritations  of  the  urethra  (as  by  boutfir^),  speak  in  its 
favor.  Gonorrhocal  gonarthrilis  usually  attacks  both  sides,  and  is  a 
subacute  serous  synovitis,  whicb  generally  soon  disappears  under 
proper  rest,  avoidance  of  new  irritation  of  the  urethra,  blisters,  tinc- 
ture of  iodine,  and  slight  compression  of  the  joint ;  and,  after  rcab- 
sorpiion  of  the  fluid,  it  ends  in  perfect  cure.  But  irritability  of  the 
joint  is  apt  to  remain,  and  not  unircquently  the  same  person  getting 
another  gunorrhcea  is  again  attacked  witb  inflammation  of  the  joints. 
In  some  cases  chronic  articular  rheumatism  is  said  to  follow  gonor- 
rhoea! gonarthrilis. 

2.  Pi/ctmie  u^mmation  also  occurs  very  frequently  in  one  knee, 
as  wcU  as  in  the  ankle,  shoulder,  elbow,  and  wrist;  rarely  in  the  hip. 
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It  Is  a  piirc  purulent  sjnovi^a,  subsequently  accompanied  by  suppu- 
ralJoD  of  tlic  periarticular  cellular  tissue,  but  usually  with  subacute 
course,  and  hence  wc  do  not  always  find  it  fully  developed  at  the  time 
of  autopsy.  PyajuiJc  paticuts  do  uot  always  die  with  suppuration  of 
the  joint,  and  I  have  witnessed  rcabsorption  in  cases  where  the  patient 
lived  through  the  purulent  infection.  The  treatment  does  not  diiler 
from  that  above  given ;  if  the  collection  of  pus  is  excessive,  puncture 
•will  relievo  the  pain.  Suppurations  of  tlie  joint  due  t«  injuries,  and 
lacerations  of  the  urethra  by  careless  catlicterization,  nud  usually 
acoomciaaied  by  chills,  are  of  course  pyiemic,  not  gonorrhoea!.  In 
Berlin  I  treated  a  young  mau  who  had  a  rupture  of  the  iircthra  caused 
by  bougies,  and  consequently  an  abscess  of  the  left  shoulder,  with 
suppuration  nf  ilic  acromial  joint  of  the  clavicle,  whicli  induced  Rut> 
luxation  of  that  bone.  The  patient  rcoovercd  perfectly ;  and,  aa 
the  abscess  was  not  larg-e,  it  was  not  opened.  A  year  later  I  saw 
the  youn^  man  again.  The  abscess  had  become  somewhat  smaller, 
fluctuütiun  WAS  still  distinct;  but,  as  it  caused  no  disturbance  of 
function  t>r  other  difficulty,  and  the  patient  was  blooming  and 
healthy,  I  nvoided  opening  the  abscess,  and  advise  you  to  do  the 
same  with  cold  abscesses  -which  evidently  communicate  with  a  joint, 
as  the  opening  docs  little  good  and  may  do  much  harm,  by  pos- 
sltily  inducing  acute  inflammation  of  the  joint  and  very  disagree- 
able results. 

3.  PfuTperal  inßainmatioiin  of  fA«  joints.  Puerperal  fever  is  a 
form  of  pya3mia  that  may  occur  after  parturition.  Hence,  the  suppu- 
ratire  inüammations  of  the  joints  occurring  at  that  time  come  under 
the  above  category  of  pytrmic,  suppurative  synovitii?.  But  not  unfre- 
queutly,  the  third  or  fourth  week  after  pitrturilinii,  there  is  an  acute 
suppunitivc  inflammation  of  the  knee  and  elbow  joints,  which  has  been 
referred  to  various  causes.  Some  say  it  is  a  simple  fonn  of  acute 
articular  infliimmation  due  to  catching  cold,  to  which  wotncu  are  par- 
ticularly liable  after  confinement,  because  they  perspire  so  much. 
Otliers  are  of  the  opinion  that  these  late  inflammations  of  the  joints 
are  also  symptoms  of  pyicmia  that  have  been  overlooked  and  are 
isoUted,  and  hence  consider  them  as  metastatic  Let  this  be  as  it 
may,  it  is  at  all  evcnta  certain  that  these  cases  have  uothing  specific. 
They  run  either  an  acute  or  subacuta  course,  and,  under  suitable  treat- 
ment, may  be  so  controlled  that  the  joint  will  remain  movable  ;  but 
sometimes  a  more  chronic  course  begins  later  and  terminates  iu 
an<^iylosi8.  Tlie  prognosis  ia  not  very  bwt  Tliey  nircly  reach  the 
highest  grade  of  acuteness.  The  treatment  is  the  same  aa  that 
already  given  for  acute  suppurative  synovitis. 

I  would  also  mentioD  that  purulent  articular  inflammations  occur 
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in  the  pjsemia  of  the  newly-bom ;  children  are  even  occasionally  bom 
with  them^  aa  has  been  witnessed  hj  myself  and  others.  Inflammap 
tions  of  the  joints  may  develop  and  even  run  their  course  during  foetal 
life,  as  is  shown  hy  the  cases  where  children  are  bom  with  joints  fully 
developed  but  anchylosed. 
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LECTURE  XSUL 

Dfj,  MoUt  GaDfcrcDO. — Immedüu«  Cuucs.— 7*rc>cesa  of  DeUchinc&t. — YoriAtlos  of  Oon- 
gnac  ftccordutfr  tc  tlio  Bcmote  CauHs.— 1.  Lou  of  VUnlity  of  tbo  TUsue  from 
MochulCfll  or  Chemical  Caubc».— 2.  Cumplctu  ArreAt  of  tlie  AfHux  und  EfQux  of 
Blood. — Incarcentioo. — Cootinurd  Pr<»8uro.—D(Knibittu.— Great  Totuion  of  tha 
TiMQc— 3.  Compkt«  Arreit  of  llto  Supply  of  ArtcrUl  Blood.— Guugrcca  6poa- 
tuico.— GanffniiB  SonUii. — KrgoUitm. — i.  tioma. — Gaugreo«  in  Vu-loiu  Blood- 
Dlieucii.— Tnwtmont. 

We  have  already  apokoa  freqtiootly  of  gangrene  and  mortification. 
Tou  know  in  general  wliat  they  mean,  and  liave  already  encountered 
a  series  of  cases  ivbere  tliere  was  local  death  of  a  part ;  but  there  are 
many  other  oiroumstaaces,  with  which  you  arc  not  yet  acquainted, 
which  favor  gangrene ;  all  of  wliich  wc  Ghali  include  in  this  chapter. 

You  already  know  the  word  gangrene  to  bo  perfectly  syncmymous 
with  mortification.  Originally  it  was  only  used  to  express  tbo  staf^ 
where  the  dying  part  was  still  hot  and  painful ;  that  is,  not  completely 
dead.  This  was  called  "  hot  mortification,'*  while  tlie  moist  "  cold 
m<Ktification  *'  was  called  by  the  old  autliors  »pkacelus.  Tlie  word 
murmnyication  is  also  emplo)*cd  for  dry  gangrene.  From  tbo  moment 
tho  circulation  ceases,  moUt  gangrene  is  perfectly  analogous  to  ordi- 
nary putrefaction.  Although  it  cannot  alwaj^  be  ccrtAinly  stated  why 
dry  gangrnno  occurs  in  one  case  and  moist  in  another,  we  say  gener- 
ally that  wlicn  the  circxUation  ceases  suddenly,  especially  If  the  parts 
bare  been  previously  inflamed  or  oetlematous,  moist  gangrene  occurs. 
Dry  gangrene — mummification  or  shrinking  of  tho  parts — is  more  fre- 
quently due  tn  gradual  death,  where  tlie  cinctdation  has  continued 
feebly  in  the  deeper  parts,  and  tbe  serum  has  been  carried  off  fmra 
tho  gradtially-dying  parta  by  tho  lymphatic  vessels  and  reins,  Bapid 
evaporation  of  the  fluid  also  induces  gradual  dryness.    It  is  ocrtaiuly 
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tnie  that  even  in  moi^t  gatigrene  a  supcrGuial  di^nees  ^f  tlie  skin  tnajr 
occasionally  be  obtained  by  removing  the  bard  layer  of  the  epidermis, 
which  readily  i)ccls  off  from  the  dccom[K)sing  Uiub;  we  may  also 
greiitly  fiivor  the  drying  by  applications  of  gubstnuces  huving  u  strong 
nfünity  for  water,  such  as  alcohol,  solutions  of  corrosive  sublimate, 
sulphuric  acid,  etc. ;  but  we  c&nnot  obtain  so  complete  a  mummifica- 
tion as  sometimes  occurs  spontaneously.  Hence,  dry  gangrene  Is  not 
a  simple  putrefaction,  but  a  rather  complicated  process,  which  gradu- 
ally leads  to  arrest  of  the  circulation. 

The  immediate  cause  of  death  of  individual  parts  of  the  body  is 
aUrays  the  complete  cessation  of  the  supply  of  nutriment  consequent 
on  arrest  of  cin.-ulation  in  the  capillaries ;  under  some  circumstances 
the  chief  arteries  or  veins  of  an  extremity  may  be  locally  obstructed, 
and,  nevertheless,  the  blood  finds  its  way  by  neighboring  branches 
into  their  lower  or  upper  ports.  Hence,  obstruction  of  an  artery  can 
only  Ije  llie  tuiinediate  cause  of  gangrene  when  eollatend  circulation 
is  impossible.  This  may  be  due  partly  to  anatomical  conditions,  partly 
to  great  rigidity  of  the  walls  of  small  arteries,  partly  to  very  exten- 
sive destruction  of  the  walls  of  the  artery,  as  when  the  femoral  is 
obstructed  from  the  bend  of  the  leg  to  the  foot,  the  nutrition  only 
ceases  when  the  capillary  circulation  is  rendered  impossible  by  these 
circumstanoes.  But  it  is  not  always  necessary  that  cessation  of  cir- 
culation in  a  small  capillary  district,  or  in  the  parts  suppUcd  by  one 
small  art«?ry,  shoidd  cause  actual  decomposition  ;  under  such  circimi- 
etanees  the  disturbance  of  nutrition  may  assume  a  milder  form,  espe- 
cially when  this  limited  disturbance  of  circulation  comes  on  slowly 
and  gradually.  In  this  case  there  is  molecular  disintegration  of  tissue, 
which  shrinks  and  dries  to  a  yellow  cheesy  mass,  in  short,  there  is  a 
series  of  metamorphoses  which  in  the  cadaver  appear  as  dry,  yellow 
infarctions  ;  this  is  essentially  merely  a  sort  of  dry  gangrene  limited 
to  a  small  spot.  If  tliis  disturbance  of  nutrition  and  molecular  disin- 
tegration of  tissue  take  place  on  a  surface,  we  call  it  vlceration  /  the 
whole  scries  of  soKÄlled  atonic  ulcers,  to  whii-h  we  slmll  hereafter 
return,  arc  mostly  due  to  such  quantitative  disturbances  of  nutrition. 
Hence,  intimate  as  is  the  connection  between  tlic  causes  of  dry  gan- 
grene and  ulceration,  still,  the  various  forms  of  gangrono  are  well 
marked  and  peculiar,  as  you  will  see  from  what  follows,  as  there  ia 
generally  not  only  molecular  disintegration  of  tissue,  but  death  of 
whole  shreds  of  tissue,  or  even  of  an  enlh«  limb.  A  priori,  it  is  cer- 
tainly supposable  that  complete  closure  of  all  the  veins  returning 
blood  from  a  limb,  should  induce  complete  stasis  in  the  capillaries ; 
but  in  practice  this  is  vcrj'  unlikely  to  occur,  for  the  veins  are  so  very 
numerous,  and  in  almost  uU  ports  of  the  body  tJiere  are  two  ways  for 
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tlie  return  of  blood,  viz.,  the  deep  and  subcutaneous  TCins,  which 
oommunicfltc  freely;  if  one  waj  be  closed,  the  other  will  be  at  lea&t 
partly  open.  AMien  dry  g-angrenc  occurs  in  the  skin  nnd  deeper  soft 
parts,  they  usually  assume  a  gray ish-bl ach,  then  n  cual-blnck  hue.  la 
coses  where  the  ports  were  previously  inflamed,  the  skin  appears  at 
6r8t  dark  violet,  then  whitish  yellow,  it  only  becomes  brownish  or 
grayish  black  in  case  of  pariial  drying ;  dead  Lcndous  and  fascue 
change  their  color  little.  When,  from  disturbance  of  tlie  circulation,  a 
ooQsiderable  portion  of  tissue  ceases  to  be  nourished,  the  border  be- 
tween dead  and  living  regularly  becomes  more  distinctly  marked ; 
around  the  dead  skin  there  forms  a  bright-red  line,  the  so-CAllcd  line 
iff  demarcation,  Tliis  redness  Is  caused  by  dislentlou  of  the  capillary 
vessels,  which  is  partly  due  to  collateral  circulation  in  tlicm,  partly  to 
fioxion  induced  by  the  decomposiug  fluids,  and  exactly  resembles  the 
re<l"C5a  around  the  edges  of  a  wound  with  loss  of  substance,  especially 
of  a  contused  wound,  as  we  hare  already  explained.  Along  with  these 
changes  in  the  vessels  there  is  an  active  celMuEltratiun  in  the  lino 
of  demarcation,  by  which  the  tissue,  whatever  its  nature  may  be,  is 
partly  softened  and  dissolved.  All  over  the  borders  of  the  living 
tissue  young  cells  In  the  form  of  pus  appear  in  place  of  the  ßrm  tissue, 
and  then  the  coherence  of  the  parts  ceases.  The  dead  becomes  de- 
tached from  the  living,  and  ou  the  borders  of  the  latter  there  is  a  layer 
of  tissue  changed  by  infJtration  of  plastio  matter  and  ectasia  of  the 
vessels,  granulatiuns.  To  express  ibis  simply  in  surgical  language  wo 
say  :  The  dead  tissue  must  be  thrown  off  from  the  living  by  iree  sup- 
puration, and  this  detachment  of  the  dead  tissue  is  followed  by  activo 
granulations  which  cicatrize  in  the  usual  manner.  This  process  repeats 
ir^elf  ill  all  tissues,  in  all  forms  of  gangrene,  sometimes  quicker,  some- 
times more  slowly,  in  exactly  tlio  same  way,  even  in  bones,  as  you 
know  from  the  necrosis  of  the  ends  of  the  bone  in  open  fractures.  But 
we  shall  not  here  treat  of  gangrene  of  bones,  as  it  is  so  intimately 
connected  ivith  their  othcrchronic  diseases  that  we  shall  have  to  speak 
of  it  when  treating  of  them.  The  time  required  for  the  detachment 
of  the  dead  tissue  may  vary  greatly.  It  depends:  1.  On  the  size  of 
the  iluad  portion  ;  2.  On  the  vascularity  and  consistence  of  the  tissue; 
3.  On  the  strength  and  vitality  of  the  patient. 

As  gangrene  is  usually  the  result  of  other  diseases,  it  is  cot  always 
easy  to  correctly  group  the  sj'mptoma  which  are  to  be  referred  to  it. 
If  the  line  of  demarcation  has  fonnixl,  and  the  process  of  detachment 
is  g<Hi)g  on,  an  effect  on  tlic  general  health  is  apparent  when  the 
gangrene  affects  large  extremities.  ITien  there  is  a  genera!  marasmus, 
a  gradual  loss  of  strength,  depression  of  the  bodily  temperature,  small 
pulse,  dry  tongue,  a  balf-soporosc  state  in  which  the  patient  grows 
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weaker  and  weaker,  and  finally  dies,  without  our  being  able  to  dis- 
cover in  the  cadaver  any  particular  cjiusc  of  dcuth,  allbuugh  in  oiber 
coses  putrid  metastatic  abscesses  are  found  in  the  lungs.  These  coses 
are  one  form  of  chronic  septicaemia ;  I  have  no  doubt  that  the  repeated 
absorption  of  putrid  matters,  during  the  development  of  gangrene,  by 
the  blood  and  lymphatic  circulation  which  partly  continues,  may  be  the 
cause  of  death.  I  propose  to  return  to  this  question  in  the  next 
section. 

After  these  general  remarks,  we  inust  study  more  carefully  the 
different  varieties  of  gangrene,  according  to  their  remote  and  proxi- 
mate causes,  and  their  practical  importance : 

1,  Complete  loss  of  vitality  of  the  tissue  through  mechaaical  or 
chemical  action,  such  as  crushing,  contusing,  great  heat  or  cold,  caus- 
tic acids  and  alkalies,  continued  contact  with  ammoniacal  urine,  with 
carbunculous  poison,  poisons  from  certain  serpents,  putrid  matters 
that  act  OS  ferments,  etc.,  oome  under  this  head.  We  have  already 
spoken  of  some  of  these  ^iirieties ;  we  shall  shortly  come  to  others  of 
them. 

3.  Comptoto  arrest  of  the  circulation,  by  circular  compression  or 
other  mechanical  cause,  is  in  many  cases  the  cause  of  capilloiy  stasis 
and  gangrene^  For  iostanoc,  if  you  surromid  a  limb  firmly  with  a 
bandage,  you  will  have,  first,  venous  congestion,  then  oedema,  and 
finally,  gangrene.  Lot  us  take  a  practical  example:  if  the  prepuce 
be  too  small  and  bo  forcibly  drawn  back  over  the  glans  so  as  to 
cause  a  paraphimosis,  the  com]>ressed  glans,  or  in  this  case  more 
frequently  the  compressing  ring,  becomes  gangrenous.  The  morüß> 
cation  of  strangulated  bcniia  depends  on  the  same  cause. 

Continued  prcssore  also,  by  arresting  the  afHux  and  efflux  of  blood, 
may  lead  to  gangrene,  especially  in  persons  in  whom  the  hearths  action 
is  weakened  by  long  disease,  or  who  by  general  septic  intoxioatioD 
are  ab'eady  disposed  to  gangrene. 

Dcaibitng,  the  so-called  bed-sore,  is  such  a  gangrene  caused  by 
continued  pressure,  but  all  sorts  of  bed-sores  are  not  gangrenous  from 
the  first,  for  in  some  eases  they  are  rather  to  be  compared  to 
a  gradual  maceration  of  the  cpidormis  and  cutis,  as  a  result  of  con- 
tinually lying  in  a  bed  wet  with  sweat,  urine,  and  other  liquids.  De- 
cubitus Ls  particularly  frequent  over  tlio  sacrum,  and  may  there  attain 
a  fearful  size,  all  the  soft  parts  becoming  gangrenous  down  to  the 
bone ;  it  may  also  occur  over  the  heel,  the  trochanters  of  the  femur, 
liead  of  the  fibula,  scnpuln,  or  spinous  processes  of  the  vertebra?,  at> 
oording  to  tite  position  of  the  patient.  The  same  thing  may  bo  caused 
by  badly-applied  dressings.  This  disease  is  the  more  unpleasant,  as 
it  usually  comes  during  other  cxLausiiug  aficctiona.    Although  no 
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dideoso  iD  wliich  lUe  patient  is  condemned  to  long,  absolute  quiet,  is 
entirely  exempt  from  the  diaagrceable  accoropanimcnt  of  a  decubitus, 
stiU  some  pcculiarlj  dispose  to  it,  chief  among  which  is  typhus ;  in 
patients  with  septicaemia,  decubitus  oocurs  verj'  early,  often  even  after 
three  to  five  days  of  quiet ;  it  usiially  bc^ns  Tntb  a  very  circumscribed 
oongeslion  of  tlic  akin  over  the  siirrum,  while,  with  proper  care,  cou- 
sumptive  patlenls  keep  their  beds  fur  months  or  yearä,  without  having 
bed-sores. 

This  disease  is  particularly  troublesome  for  the  patient,  because, 
especially  in  chrouio  maladies,  it  may  be  accompanied  by  great  pain ; 
in  acute  cases  of  typhus  and  scplicflomin,  on  the  contrary,  the  patients 
sometimes  do  not  feel  it  at  all  when  they  have  a  very  Urge  bed-sora 
This  form  of  gaogrcDO  is  particuhirly  dangerous  when  the  exciting 
oatises  cannot  bo  entirely  removed,  and  it  becomes  progressive  j  the 
prognosis  is  worse  the  more  exliaustcd  the  patient ;  not  unfrequently 
bcd-sorc  is  tbo  cause  of  death,  as  it  continues  to  culargo  in  spito  of 
all  treatment-,  or  it  may  be  the  origin  of  a  fatal  pyemia. 

Too  great  tcfision  of  the  tissue^  causing  great  distention  of  the 
ve-ss<^ls,  and  compressing  some  of  thorn,  induces,  on  the  one  band,  a 
diminiähed  amount  of  blood,  while  the  pathological  requirements  of 
nutriment  arc  increased ;  on  the  other,  n  coagulation  of  blood  in  tho 
capillaries  from  the  increased  friction,  Tliis  is  the  cause  of  gangrene 
occurring  in  inflammation,  and  whicli  we  hare  already  mentioned 
when  speaking  of  phlegmon,  but  it  must  not  be  said  tliat  e%'cry  stasis 
of  the  blood  in  the  capillaries  that  may  occaaonally  occur  in  inflam- 
mation is  to  be  referred  to  great  tension  of  the  tissues,  as  there  arc 
also  other  causes.  It  would  load  me  too  fm  to  enter  on  theories, 
e^MScially  as  you  have  already  heard  them  in  the  course  on  general 
pathology.  Moreover,  we  shall  return  to  this  when  treating  of  throm- 
bosis of  the  veins. 

3.  Complete  arrest  of  the  auppfy  of  arterial  blowi,  which  is  particii- 
lurly  due  to  diseases  of  the  heart  and  arteries,  must  also  sometimce 
lead  to  gangrene;  in  this  class  belong  those  cases  of  gangreno 
called  ffan^rmna  »pontanea,  or  oftcner  ganffrapna  aenill^y  from  its 
more  frequent  occurrence  tu  old  persons ;  this  may  come  in  various 
ways  and  forms.  The  causes  may  vary  thus:  The  coagulation  of 
blood  may  begin  in  the  capillaries  (marasmic  thrombosis  as  a  result 
of  debility  of  the  heart,  or  insunicient  conduction  through  the  smaller 
art<rrie*),  or  as  an  independent  thrombus  of  the  artery,  or,  hi5tly,  a 
titrombus  from  embolism ;  excessiTC,  continued  anaemia  also,  with 
great  consecutive  contraction  of  the  arteries  and  debility  of  the  heart, 
and,  lastly,  continued  spasmodic  contraction  of  the  arteries,  may  in- 
duce gaogrcnc.     Gongncnn  senilis  proper  is  a  disease  originally  oo- 
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curring  in  the  toes,  rarely  in  the  fingers,  as  I  once  saw.  There  are 
two  chief  forms:  in  one  of  tlicm  a  brown  spot  forms  on  one  toe ;  it 
Boon  becomes  black,  and  gradually  spreads  till  the  whole  toe  hceoraos 
completely  dry.  In  favorable  cases  a  line  of  demarcation  forms  at 
the  pholango-metatarsal  articulation,  the  toe  falls  off,  and  the  wound 
cicatrizes.  But  the  mummification  may  go  higher  and  limit  itself  in 
the  middle  of  the  foot,  above  the  malleoli,  in  the  middle  of  the  leg, 
or  just  below  the  knee.  In  another  series  of  cases,  the  disease  be- 
gins with  fijmptoms  of  inflammation,  cedematous  swelling  of  the  toes, 
very  great  pain,  and  dark,  bluish-red  color,  which  subsequently  be- 
comes black ;  there  are  stages  of  the  disease  where,  by  the  bluish-red, 
mottled  appearance  of  the  skin,  we  may  see  that  in  one  place  the  cir^ 
culfltion  is  carried  on  vrith  the  greatest  dilBculty,  while  elsewhere  it 
has  already  eeasetl ;  this  struggle  between  life  and  death  tlic  French 
have  not  inaptly  coinjjared  to  death  by  asphyxia,  and  termed  asphyxia 
locale.  In  this  form  of  moist,  hot  gangrene,  the  disease  usually  attoeJcs 
several  toes  at  once,  and  extends  to  the  foot,  till  in  the  course  of  a 
few  weeks  the  entire  foot,  pcriiaps  also  the  leg,  becomes  gangrenous; 
at  the  name  time  decomposition  soon  begins  in  the  cedomatous  sub- 
cutaneous cellular  tissue,  and  the  danger  of  absorption  of  putrid  mat- 
ter through  tlie  lymphatic  vessels  is  much  greater  than  in  the  process 
of  mummiGeation.  The  seat  of  the  disease  of  the  arteries  that  leads  to 
spontineous  gangrene  varies;  in  acute  (mnmsmic)  ffanffnrua  9cnili9f 
tlie  primary  coagulation  due  to  feeble  circulation  occurs  in  the  capil- 
laries and  ihence  extends  backward  to  the  arteries.  Tlie  feebleness 
of  the  arterial  circulation  may  bo  due  to  various  causes:  1.  To  di- 
minish(!d  energy  of  the  heart's  action ;  2.  To  thickening  of  the  walls 
of  the  arteries  and  contraction  of  their  calibre;  3.  To  degeneration 
of  the  muscular  coat  of  the  smaller  arteries.  In  some  cases  all  of 
these  causes  unite,  for,  in  old  persons  with  feeble  hcnrl -action,  dlstmses 
of  the  arteries  are  the  most  frequent ;  besides,  affections  of  tlie  heart 
and  arteries  usually  have  a  common  constitutional  cause.  This  is  uot 
the  place  to  discuss  extensively  how  far  rigidity  and  atheroma  of  the 
coats  of  the  artery  are  to  be  referred  to  inflammation,  or  to  be  re- 
garded »8  n  peculiar  disease ;  nor  can  I  permit  myself  to  disottsa 
further  the  distinctions  of  the  finer  histological  points,  of  which  we 
shall  have  something  to  say  when  treating  of  aneurisms,  but  will 
simply  mention  that  in  old  persons  the  coats  of  the  arteries  are  often 
thickened,  and  deposits  of  chalk  form  in  them  to  such  on  extent  that 
the  whole  artery  is  calcified  and  the  cahbro  considerably  diminiuishcd 
by  the  thickening  of  the  wall«,  and  the  inner  surface  becomes  rough, 
so  as  to  dispose  to  the  fixation  of  blood-clots.  The  original  qualities 
of  the  arteries  arc  tlius  lost  to  such  an  extent  that  they  are  neither 
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elastic  nor  contractile,  and  hence,  partly  from  the  dimioishetl  calibre, 
partly  from  the  lack  of  contractility,  the  onward  movement  of  tiie 
blood,  already  moved  less  foroibly  on  ticcount  of  the  feeble  action  of 
tho  heart,  is  very  much  impeded,  so  that  it  is  easy  to  widerstand  liow 
con^latioa  occurs  in  such  cases,  especially  in  ports  distant  from  the 
heart. 

While  the  cases  just  described  are  with  some  justice  termed  senile 
ganj^rene,  and  their  connection  with  arterial  diseases  has  been  gen* 
exally  reco^zcd  since  the  time  of  Dupuytrettf  there  is  another  form 
of  spontaneous  gangrene,  which  occurs  in  old  persons,  but  is  dlstin- 
giiifhed  from  the  above,  becauso  a  large  portion  of  an  extremity,  as 
of  the  leg  as  high  as  the  calf  or  tlie  knee,  becomes  gangrenous  at  once. 
This  takes  place  as  follows :  In  the  chief  artery,-  say  tlie  femoral,  along 
the  thigh  or  in  the  hollow  of  the  knee,  a  firm  clot  forms  and  adheres 
to  the  wall  of  the  vessel  by  rough  prominences  on  tho  internal  coat, 
due  to  precedent  ailicromatous  disease,  or  else  forms  in  sac-like  dilxt- 
tationa  of  the  artery  and  gradually  grows  by  apposition  of  new  fibrioe, 
BO  as  not  only,  to  (ill  the  caUbro  of  the  artery,  but  to  plug  up  the  whole 
peripheral  end  of  the  vessel,  and  even  a  portion  of  tho  central  end,  by 
the  fibrinous  clot.  Tiie  consequence  of  this  stoppage  of  the  artery  by 
a  thrombus  developing  on  the  wall,  which  gradually  arrests  the  eoU 
iaCeral  circulation  also,  is  usually  gangrene  of  the  whole  foot  and  part 
of  the  leg,  which  is  dry  or  moist  according  to  the  rapiility  with  which 
the  clot  has  developed ;  it  is  occasioaally  possible  to  trace  the  growth 
of  the  thrombus  by  the  spread  of  the  gangrene.  Xot  long  since  I 
obscr\'ed  an  old  man,  who  was  taken  into  the  hospital  for  spoutancoua 
gangrene  of  the  foot.  He  wum  so  thin  and  the  arteries  were  so  rigid 
that  the  pulsations  of  the  femoral  could  be  diütluctly  followed  into  the 
hollow  of  the  knee.  Subsequently  tho  gangrene  progreosed,  and  at 
the  same  time  the  pulsation  in  the  lower  part  of  the  artory  ceased. 
About  a  fortnight  later,  shortly  before  death,  when  the  gangrene  had 
advanced  to  the  knee-joint,  the  pulsation  had  ceased  at  Puupart*s  liga- 
ment, Tlie  antnpsy  confirmed  the  diagnosis  of  complete  arterial 
tlirombosis,  T!ic  gangrenous  leg  was  80  completely  mummified  that  I 
cut  it  from  the  body,  and,  to  prcfler\-a  it  from  further  destruction  and, 
worms,  varnished  iL     It  is  still  in  the  surgical  museum  at  Zurich. 

Another  ease  of  arterial  thrombosis  is  where  the  primary  stoppage 
of  the  artery-  is  caused  by  an  embolus.  A  clot  of  fibrine,  in  endocarditis 
or  det*che<i  from  an  ancurisraal  sac,  may  become  wedged  in  an  arleiy 
of  one  of  the  extremities ;  this  induces  further  deposit  of  fibrine.  Of 
late,  tlicre  is  a  tendency  to  refer  most  cases  of  softening  and  dcÄiccation, 
as  of  the  brain,  spleen,  etc,  to  such  emboli.  In  our  clinic  wc  saw  a 
TCry  interesting  typical  case  of  this  variety.     Six  woaks  afiter  confine* 
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znentf  a  joung*  woman  had  great  swelling  of  Üie  left  leg,  wliich  was 
BOon  followed  by  a  dark-blue  color  of  the  skin,  and  complete  putrcfoo 
tion  of  that  part  of  the  body;  there  was  general  septic  poisoning 
wlicn  the  patient  entered  the  hospitaL  Aa  there  was  no  excessive 
amctnia,  and  no  disease  of  the  arteries  could  be  discovered,  I  made  the 
diagnosis  of  endocarditia  with  fibrinous  vegetations  on  the  mitral  vulve, 
and  dctachmcut  of  one  of  these  vegetations,  with  its  lodgment  at  the 
bifurcation  of  the  left  pophteal  artery.  I  held  to  this  diagnosis,  al" 
though  no  abnormal  murmur  could  be  discovered,  for  it  is  well  known 
that  acme  cases  of  endocarditis  ruo  their  course  almost  without  aym^ 
toms;  the  rapid  putrefaction  of  the  leg  must  hare  had  a  sudden  cause. 
As  no  line  of  demarcation  formed,  and  tlie  general  condition  dailj 
became  worse,  we  could  have  no  hopes  of  saving  life  by  omputotiiig; 
death  took  i)1ace  about  twelve  days  after  the  first  symptoms  of  gan- 
grene; the  autopsy  fully  coufirmcd  the  diagnosis.  It  seems  remark- 
able that  no  collateral  circulation  should  develop  in  such  cases,  os  it 
does  after  ligation  of  the  femoral  arterj-,  I  can  only  explain  this  oa 
the  supposition  that  in  endocarditis  the  hearths  action,  is  weakened, 
anil  consequently  the  pressure  of  the  blood  is  insufficient  to  dilate  the 
smaller  collateral  arteries. 

Very  rare  are  the  cases  where  from  excessive  anaemia  the  arteries 
are  so  much  contracted  that  but  Httle  blood  circulates  through  tlio 
smaller  ones,  and  the  nervous  excitation  of  the  heart  is  so  slight  that 
its  eontractiqns  are  incomplete.  Cases  of  spontaneous  gangrene  from 
tliis  cause  arc  more  frequent  in  slender  chlorotic  females  than  in  men; 
the  patients,  who  arc  generally  young,  often  suffer  from  rigidity  of  the 
bands  and  feet,  fainting-fits,  and  fatigue.  This  disease  appears  to  be 
more  frequent  in  France  than  in  Germany  or  England.  There  is  an 
excellent  work  on  the  subject  by  Haynaud,  entitled  "De  Tasphyxio 
locale  et  de  la  gangrene  symiitrique  des  extr^mit^s,"  18C2.  As  im- 
plied by  the  title,  the  gangrene  is  usually  symmetrical  in  the  two 
limbs.  I  have  only  seen  one  such  case;  a  young,  very  anaemic  man, 
witliout  any  apparent  cause,  had  first  gangrene  of  the  tip  of  the  nose, 
then  of  both  feet.  After  suffering  for  mnntha,  ho  died  ;  as  on  the  pa- 
tient, so  on  the  cadaver,  I  could  find  nothing  morbid  beyond  the  ex- 
cessive, inexplicable  anscmia. 

The  form  of  gangrene  seen  from  eating  spurred  rye  is  referred  to 
ponnancnt  spasmodic  contraction  of  the*  smaller  arteries ;  experience 
shows  that  this  substance  induces  contraction  of  tlie  organic  muscular 
fibres,  especially  of  those  of  the  uterus,  and  it  is  supposed  of  the 
uterine  arteries  alsa 

J^ntrrni  ryf,  $ecale  eornutam,  is  a  diseased  grain  growing  in  the 
cor  of  rye  (sccalo  ccreale),  in  which  is  developed  a  peculiar  material, 
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ergolitu  If  broad  bo  made  &om  such  grtäfij  pei^ons  oattiig  it  are 
affected  wllli  peculiar  s^'oiptoin'*,  uliich  jlre  coinpriaed  under  the  namo 
er^otLtmus  or  rapJumia,  As  the  alxivc  disease  of  tlie  grain  is  usually 
UmlLed  to  certaia  regions,  it  may  be  readily  understood  that  tbo  dis- 
ease aliould  occur  eptdeniically  in  men  and  beasts.  It  lias  been  known 
for  a  long^  time,  but  the  first  accurate  descriptions  arc  of  an  epidemic 
in  France  in  1G30.  The  disease  seems  to  have  occurred  mrely  in 
Germany,  England,  or  Italy.  Of  late  it  hardly  ever  occurs,  probably 
because  the  diseased  grgiiii  is  better  knon-n  and  is  do  longer  usfd  for 
food,  and  because  less  of  the  grain  is  grown  &ince  ixitatuos  have  come 
into  common  usc.  From  fonner  descriptions,  various  forms  and 
courses  of  the  disease  may  be  distinguished,  of  which  sometimes  one 
and  sometimes  another  prvvailud  in  the  different  epidemics ;  possibly 
the  poison  is  not  always  the  same,  or  is  at  least  of  variable  intensity. 
In  the  acute  cases,  the  jjaticnls  were  soon  attacked  with  severe  gen- 
eral cramps,  and  death  resulted  in  from  four  to  eight  days ;  cmmpa 
only  occur  occasionally;  at  the  same  time,  and  previously  in  the  pro- 
dromal stage,  there  arc  great  itching  and  crawling  in  the  skin,  but  par- 
ticularly in  the  liands ;  there  is  also  a  feeling  of  deafness,  of  anicsthc- 
Bia  in  the  ends  of  the  fingers,  rarely  moifi  gangrene  of  the  skin,  then 
of  whole  extremities.  In  more  chronic  cases,  tlie  result  is  usually 
^  fiivorable,  altiiough  sererol  fingers  or  toes  may  be  lost. 

4.  We  have  still  to  speak  of  several  forms  of  gangrene  whose 
laoscs  arc  not  exactly  known,  in  which  probably  several  iufluencoa 
unite.  Among  these  is  soK:alled  watcrK^nkcr,  rtoma,  a  spontaneous 
gangrene  of  the  cheeks,  especiRlly  common  in  cliildren,  which  is  moat 
frequent  in  dties  along  the  Baltic,  and  more  rare  inland.  V(*ry  puny 
children,  living  in  cold,  damp  dwellings,  ore  particularly  prone  to  this 
disC'Ase,  in  which,  without  any  known  cause,  a  gangrenous  nodule 
forms  in  the  middle  of  the  cheek  or  lip  and  spreads  rapidly  till  the 
child  finally  dies  of  exhaustion.  It  is  doubtful  whether  this  is  due  to 
ann>mia  with  feebleness  of  the  heart,  to  miasmatic  inllucnci»,  or  tosomo 
peculiar  disease  of  the  blood.  In  occasional  remarks  alx)ut  septi- 
cannia,  we  have  aheady  stated  that  certain  morbid  states  of  the  blood 
predispose  to  gangrene.  Under  this  cause  we  must  clasa  the  cases 
occurring  after  t^-phus,  intermittent  and  exanthema  to  us  fevers,  in 
diabet4»  mellitus,  morbus  Brightü,  et<'.  After  and  during  these  dis* 
eases,  gangrene  of  the  tip  of  tlic  ooso,  of  the  car,  checks,  hands,  and 
feet,  occurs ;  and  in  rare  oases  an  exantht^mu  of  the  skin  may  pass  into 
gangrene.  In  such  cases  we  may  consider  that  the  miasma  which  has 
induced  the  conslilutional  difieasc  also  influenrca  the  orrurrcnce  of 
ibe  gangrene ;  and,  on  the  other  side,  them  seems  reason  fi>r  the  idea 
ihat  these  cases  are  mostly  the  result  of  fccMc  action  of  tlio  heart, 
SI 
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induced  bj  the  long  illness,  which  proves  insufEcicnt  to  cmrry  the 
blood  to  the  remote  parts  of  ibo  body  with  suffiolent  enei^;  accord- 
ing  to  this  view,  this  gangrene  would  be  due  to  marasmic  capillary 
thrombosis.  Doubtless  various  circumstances  net  more  or  less  promi- 
oentiy  in  indi\-idual  cases,  so  that  no  definite  etiology  can  be  given 
for  these  rare  forms  of  gangrene  from  tntoraol  causes.  I  msy  also 
mention  that  stomatitis,  from  excessive  use  of  mercury,  also  has  a 
great  tendency  to  gangrene.  We  shall  hereafter  speak  of  a  peculiar 
form  of  gangrene  of  wounds,  tlie  so-called  hospital  ganffnne. 


There  are  certain  important  prophylactic  rules  for  the  prcvcntioo 
of  gangrene,  especially  of  decubitus  and  other  forms  due  to  pressure; 
even  gangrene  from  inflammation  may -sometimes  be  prevented,  by  re- 
lieving the  gn?at  tension  of  tlie  tissue  and  the  venous  congestion  by 
an  incision  made  at  tlic  pro|>er  time.  Be  constantly  on  your  guard 
against  bed-sores  in  all  diseases  at  all  disposed  to  decubitus ;  turn 
your  attention  to  this  point  early :  a  weU-stu0ed  borse-hoir  mattress  is 
the  best  sifk-bed;  the  sheets  placed  over  it  should  alwnys  be  kept 
smooth,  so  that  the  patient  shall  not  lie  on  wrinkles.  As  soon  as  any 
Tedneas  appears  over  the  sacrum,  you  should  be  doubly  careful  about 
the  passages  of  urine  and  ficces,  so  that  the  Ijcd  may  not  be  wet.  Lot 
a  lemon  bo  cut  and  the  rcildciicd  s{>ot  nibbed  daily  with  the  fresh  juice 
from  the  cut  surface.  If  there  be  excoriation  over  the  sacrum,  place 
the  patient  on  a  ring  cushion,  or,  if  |>a8sible,  on  a  caoutchouc,  air,  or 
water  cushion.  The  excoriation  may  be  pointed  with  nitrate  of  silver, 
or  covefed  with  leather  spread  witli  lead-phister.  If  the  decubitus  be 
gangrenous  &om  the  first,  and  this  begins  to  extend,  we  should  resort 
to  the  ordinary  treatment  of  gangrene,  of  which  wc  shall  speak  pres- 
ently. 

The  local  trtatment  of  gangrene  has  two  chief  objects :  1.  To  pro- 
mole  detachment  of  the  gangrenous  parts  by  exciting  active  suppura- 
tion, which  is  accompanied  by  arrest  of  the  gangrene ;  S.  To  prevent 
the  gangrenous  parts  decomposing,  and  thus  acting  injuriously  on  the 
patient,  ond  infecting  the  chamber  too  much. 

For  the  fir»t  indication,  moist  warmth  in  the  form  of  cataplasms 
was  formerly  employed.  But  I  cannot  find  that  they  are  peculiarly 
efficacious  in  these  cascsw  If  the  gangrene  be  moist  and  the  gangre- 
nous parts  nre  much  inclined  to  decompose,  this  would  only  be  favored 
by  the  application  of  cataphisms ;  for  the  detachment  of  a  dry  eschar, 
which  dues  imt  stni'll  Itailly,  and  when  the  line  nf  demarcation  is  al- 
ready formed,  it  is  hardly  worth  while  to  hasten  the  process  a  little 
by  WBrmLh.    Ucnce  I  prefer  covering  the  gangrenous  parts  and  the 
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tordera  of  tlie  bcaltby  tissue  with  comprßs&ca  or  cbaqiie,  soaked  in 
diloriae-watcr,  and  thua  in  moist  gangrene  I  also  diminish  tiie  bad 
smell  of  the  dccooiposiog  substances.  For  the  same  purpose,  we  tna^ 
use  creosote-water  or  carbolio  acid,  or  dilute  purilied  pyroligncous 
acid,  very  strong  alcobol,  spirits  of  camphor,  or  oil  of  turpentine. 
Cliarcoal-powdcr  absorbs  the  gases  from  tlic  decomposing  substances, 
but,  as  it  soils  the  ports  very  tmjch,  it  is  perhaps  too  little  used.  Other 
powerful  antiseptics  ore  acetate  of  alumina  (lilum  3  v,  plumbum  nocti- 
cum,  3J,  aqua,  lb  1),  and  coal-tar  with  plaster;  both  remedies  are 
rery  serviceable,  but,  like  all  similar  ones,  must  be  freshly  applied 
sercral  times  daily  to  remove  entirely  the  smell  of  the  decomposing 
parts.  Of  late,  permanganate  of  potash  (gr.  x  to  ?  i  water)  has  been 
greatly  praised  as  a  local  antiseptic  and  disinfectant;  I  have  made 
ecventl  trials  of  it,  but  have  found  it  far  inferior  to  the  remedies  pre- 
viously mentioned,  Conccntntted  solutions  of  carbolic  acid  in  olive- 
oil  (say  3  ij  to  B)  1)  cause  symptoms  of  poisoning  (olive-green  urine), 
heooe  they  should  be  usc<i  carefully.  As  soon  as  the  gangrenous 
mass  has  become  somewhat  detached,  the  shreds  should  be  removed 
with  the  scissors,  without  cutting  into  the  ht?althy  parts  ;  this  is  par- 
ticularly important  in  gangrene  of  the  subcutaneous  cellular  tissue, 
which  is  often  extensive,  as  after  intUtration  of  urine ;  at  the  same 
time  the  local  antiseptics  should  be  continued  tUl  healthy  granulations 
arise.  Led  by  the  anatomical  conditions  In  spoutaaeous  gangrene,  It 
has  been  advised  to  break  up  the  coagulation  of  blood,  by  stroking 
and  rubbing  the  limb ;  from  the  pain  and  swelling  of  the  parts,  this  is 
mrely  practicable  ;  in  cases  where  I  have  had  it  done,  it  has  had  no 
effect  on  the  progress  of  the  gangrene. 

If  tlie  gangrene  affect  a  limb,  as  in  the  various  forms  of  siwjila- 
neous  and  senile  gangrene,  I  strongly  urge  you  not  to  do  any  opera- 
tion till  the  line  of  demarcation  is  distinct.  If  there  be  merely  gan- 
grene of  single  toes,  leave  their  detachment  to  Nature ;  if  the  whole 
foot  or  leg  be  affected,  do  the  amputation  bo  that  it  may  be  merely 
an  aid  to  the  nonnal  process  of  detachment,  L  e.,  on  the  borders  of 
the  healthy  ports  you  try  to  dissect  up  only  enough  skin  to  cover  the 
stump,  and  saw  the  bcmc  as  near  as  practicable  to  the  line  of  dcmar^ 
cation.  Thus  you  will  occasionally  succeed  tn  avoiding  a  new  out^ 
break  of  the  gangrene,  and  in  saving  your  patient's  life.  If  the  patient 
dies  before  a  distinct  line  of  demarcation  Iuls  formed  (as  is  frequently 
the  case),  you  need  not  reproach  yourself  for  having  neglected  am- 
putation, for  you  may  rest  assured  that  the  patient  would  have  died 
even  sooner  if  amputation  had  been  performed.  The  prognosis  in 
gangrene  from  internal  causes  (as  the  older  eurgeous  tenned  il)  is 
generally  bad. 
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The  internal  treatment  should  be  strengthening,  in  some  cases 
even  stimulant  Nourishing  food,  quinine,  acids,  and  ocoasionallj  a 
few  doses  of  camphor,  are  proper.  The  severe  pain  in  senile  gan- 
grene often  calls  for  large  doses  of  opium,  or  subcutaneous  injection 
of  morphine.  For  gangrene  in  stomatitis,  after  poisoning  by  mercury, 
we  have  no  decided  antidote ;  the  use  of  the  mercurial  should  be  at 
once  stopped;  if  mercurial  salve  has  been  employed,  the  patient 
should  be  bathed,  placed  in  a  fresh,  airy  chamber,  provided  with  clean 
body  and  bedclothes,  and  have  a  gargle  with  chlorate  of  potash  or 
chlorine  water.  Nor  have  we  any  antidote  for  ergotin,  which  causes 
raphania ;  emetics,  quinine,  and  carbonate  of  ammonia  are  chiefly  rec- 
ommended. We  could  only  put  off  the  continued  absorption  of  putrid 
matter  into  the  blood,  by  amputation ;  but  we  have  already  mentioned 
that  this  is  a  very  precarious  remedy  in  spontaneous  gangrene. 


ClIAPTER  XIII. 

ACCIDENTAL  TJIAXTMATIG  AND  INFLAUMATORT 
DISEASES,  AND  POISONED   WOUNDS. 


LECTURE   XXIV. 


1.  Local  DiMMuea  which  11117  accompaoy  Woaods  luiJ'Otlier  PoioU  of  InfiAinniKtion: 
1.  I'rogrcKsiv«  Purolunt  wid  Faru)»ot  Putrid  DilTuse  IßfliunTnaUoD  of  Ccltulsr 
TU«ae.— 3.  llospiul  Ouigreii«. — S.  Tnamstia  ErysipeUs. — L  L/mphangiti*. 

Gextleucv:  AVlu'n  speaking  of  Lraumatic  inflammation,  I  toM 
you  that  it  did  not  extend  U-yond  the  bounds  of  the  injury,  aud  iliat 
this  wss  only  apparently  the  case  when  wc  could  not  accurately  ex- 
amine the  injured  part.  I  still  maintain  the  truth  of  this.  But  we 
bavo  already  added  that,  from  various  accidents,  either  immediately 
after  the  injury,  as  in  oootused  wounds,  tliere  may  be  very  severe 
progressive  inflammation,  with  putrefaction,  or  that,  later,  secondary 
ioflammations  may  develop  around  the  already  granulating  wound 
from  cause  which  wc  mentioned  at  the  time  (page  149).  I  must  now 
tell  you  that  still  another  series  of  peculiar  partly  inflammatory,  partly 
gangrenous  processes  occur  in  the  wound,  which  cause  severe,  usually 
feverish,  constitutional  disf^osea.  Some  of  the  latter  may  also  occur 
without  any  thing  peculiar  being  observable  in  the  wound.  Laatly, 
substances  may  enter  a  wound  already  existing,  or  at  the  time  of  its 
occurrence  (as  from  tho  bite  of  a  poisonous  or  diseased  animol),  whioh 
may  induce  both  severe  local  inflanunation  and  general  blood-poisoo* 
ing.  In  this  chapter  I  shall  speak  of  all  tbcsc  things;  I  will  try  to 
give  you  a  general  view  of  them.  We  shall  speak  first  of  the  local 
symptoms  which  accidentally  accompany  a  wound,  or  an  inflammatioa 
due  to  other  causes. 
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L  LOCAL  riSE-tSES  WHICH  HAY   ACCOMPANY  WOUNDS  AXD  CTHEK 
FOINTS  OF  IXFLAMMATION. 

1.  For  tlie  sake  of  completeness^  we  here  menlion  again  progrea- 
eive  suppurative  andsanio-purulcut  difTusc  iiifl um mu lion  uf  the  cellular 
tissue.  Putrid  matters  which  fonn  oo  fresh  wounds  from  gangrene 
of  the  surfaces  of  the  wound,  and  may  dlfl'u&c  rapidly  in  the  meshes 
of  the  celhilar  tissue,  occasionally  cause,  on  the  aeoond,  third, or  fourth 
day,  those  form»  uf  iaQumiuation  of  tlie  cellular  tissue  that  are  cliar- 
actcrizcd  by  rapid  decomposition  of  the  inflammatory  product  and  by 
rapid  extension.  Subsequently,  n-hcn  there  is  already  suppuraiioD, 
moelianit^l  irritation,  forei/rii  bodies,  strong  fluxion  to  the  wound,  or  in- 
fection of  the  wound  witli  phlogogcnous  subslanoca,at  any  time  while 
tic  wound  is  opeu,  may  induce  phlegmonous  suppuration  around  the 
wound.  Some  of  the  above  causes  may  again  excite  inflamraatioo, 
and  cause  the  spread  of  any  non-traumatic  local  inflammalion  which 
was  already  healing.  Removal  of  the  new  causes  of  irritjitinn,  and 
cooling  the  inflamed  parts  with  ice,  arc  the  most  important  lucal  rem- 
edies in  Buuh  cases. 

2.  Diphtheria  of  Wounds ;  ITospUcU  Oan^rcnf^  Gan^nrna 
Jfosocomiali» ;  Pourritnre  dts  Ilöpitaux. — I  will  first  describe  the 
.^eofie,  then  add  a  few  remarks  about  the  etiology.  At  a  certain 
time  wo  notice,  cspociatly  in  hospitals,  that  a  number  of  wounds,  as 
well  tlirtse  from  recent  operations  as  those  that  were  gmnuluting  and 
cicatrizing,  without  known  cause,  become  diseased  in  a  peculiar  nmn- 
ncr.  In  some  cases  the  granulating  surlocc  changes  partially  or  en- 
tirely  to  a  yellow  smeary  pulp,  which  may  be  washed  ofT  from  the 
■luface,  but  more  deeply  it  is  finnly  adlierent.  Tliia  metamorpboeis 
extends  not  only  to  tlie  granulating  surfuce,  but  to  the  surrounding 
skin  which  was  previously  healthy,  which  becomes  rosy-red ;  this  also 
assumes  a  smeary  yellowibh-gray  culor,  and  in  from  tlirec  to  six  days 
the  surface  of  the  original  wound  almost  doubles,  llic  increase  in 
depth  18  less  in  the  sfHialled  pulpnua  form  of  hospital  gangrene.  In 
other  cases  a  fresh  wound,  or  a  granulating  surface,  rapidly  assumes 
a  crater  shape,  excretes  a  sero-putrid  fluid,  after  tlio  removal  of  which 
the  tissues  lie  expo«e«l.  Tlic  surrounding  skin  is  slightly  reddened. 
The  progress  of  this  molecular  disintegration  to  tliin  ichor  ia  usually 
in  sharply-cut  cirdce,  so  that  the  wound  may  acquire  a  boraeshoe  or 
trofuil  gbape.  This  ulcerous  form  of  hospital  gangrene  progresses 
more  rapidly  than  the  pulpous,  and  extends  with  csfietial  rajiidity  in 
depth.  Although  both  of  tlie  above  forms  occasionally  occ-ur  sepa- 
rately, they  are  also  seen  in  combination.  I  liavc  seen  the  pulpous 
form  oftencr  than  the  ulcerous,  but  acknowledge  that  my  individual 
experience  of  diphtheria  of  wounds  is  based  on  a  small  number  of  ob- 
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scrvations.  Hospital  gnngrcnO'  docs  not  attack  chieflj  large  wounds, 
but  rather  insigniticant  injuries,  such  as  teech-bttes,  cut-oups,  even 
tbe  ix>rtiona  of  &kin  denuded  by  a  blister,  while  It  never  occure  on  an 
uninjured  port  of  the  skin.  The  resemblance  to  diphtbcritic  inHamina- 
tion  of  the  mucuous  membmnes  is  very  striking-  in  &oiqc  oases.  There 
are  at  the  same  time  coast iiutionul  symptoms:  at  first  the  fever  ia  not 
generally  severe,  but  there  is  more  or  less  gastric  ufiectioo ;  the  tongue 
is  coaled,  there  is  inclination  to  voinit^  and  j^uer&l  depression.  The 
disease  may  prove  dangerous  to  old  or  debilitated  persons,  especially 
if  it  eats  away  small  artoriea  and  causes  arterial  lucmorrhage.  The 
large  arteries  often  resist  hospital  gangrene  wonderfully.  I  once  saw 
n  man,  for  whom  an  inguinal  abscess  had  been  opened,  attacked  by  the 
pulpous  form  of  the  disease ;  the  akin  of  the  groin  to  about  the  size  of 
the  hand  was  destroyed;  the  disease  had  advanced  so  deep  that  about 
an  inch  and  a  half  of  the  femoral  artery  lay  exposed  in  the  wound, 
and  coald  be  distinctly  seen  pulsating.  I  detailed  a  nurse  to  stay 
with  the  patient  constantly,  and  to  make  instant  couipressioo  if  bleed- 
ing should  occur,  as  it  might  at  any  moment.  The  pulp  was  thrown 
off,  the  wound  granulated  rapidly,  and  cooiplcle  recovery  took  place, 
though  not  for  a  long  time. 

Viem  wA  to  Üie  causes  of  hospital  gangrene  vary;  this  Is  chiefly 
because  many  living  surgeons  have  bad  the  good  or  bad  fortune  never 
to  have  seen  the  disease;  thus  in  Zurich  it  has  never  been  seen.  In 
his  maxima  on  military  surgery  Stromeyer  states,  as  a  ^-oung  physician 
in  the  Ucrlin  Charity,  he  bad  only  seen  one  ease  of  hospital  gangrene. 
Surgeons  who  have  not  seen  this  disease,  or  have  only  seen  sporadic 
oases,  think  it  is  due  to  gross  neglect,  dirty  dressings,  etc.,  and  regard 
it  as  little  more  than  an  ulcer  of  the  leg  that  has  superficially  become 
gangrenous  from  dirt  and  neglect.  Other  surgeoan  supfxise  tliat  hos- 
pital gangrene  is,  as  the  name  would  indicate,  a  disease  peculiar  to 
some  hospitals,  and  that  its  occurrence  is  only  promoted  by  neglect 
of  the  dressings.  Lastly',  a  third  view  is  that  this  form  of  gangrene  is 
due  to  epidemic  inlluences,  and  that  its  name  is  in  so  far  incorrect,  as 
ii  oocurs  outside  and  inside  of  hospitals  at  tlie  same  time.  In  tho 
hospitals  it  probably  spreads  by  inoculation,  for  I  do  not  doubt  that 
matter  may  be  carried  from  gangrenous  to  heal  thy  wounds,  by  forceps, 
charpie,  sponge«,  etc.,  and  there  excite  the  disease.  Von  Pufta  and 
/bcA  have  expressed  the  belief  that  it  is  an  epidemic-miasmatic  dis- 
ease. In  the  surgical  clinic  at  Berlin  with  I'ock  I  observed  an  epidemic, 
while  the  disease  was  seen,  not  only  in  other  hospitals  in  Berlin,  but 
in  tliecity,  in  patients  who  oould  not  be  proved  to  have  ha«I  any  thing 
tit  do  with  a  hofipitaL  The  disease  appeared  very  suddenly,  ami  en- 
tirely disappeared  in  a  few  montlis,  although  the  treatment  of  the 
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wounds  had  not  bceu  at  all  cbangc(l,«nor  could  any  cUangca  be  mado 
in  tlic  hospital  itself.  This  seems  to  sliow  that  the  causes  do  not  lie 
in  the  hospital  itsclC  Epidemic  hospital  gangrene  might  occur  from 
certain  small  organisms,  which  are  rarely  developed,  which,  like  a  fer- 
ment, induce  deconiiweition  in  tlie  wound  and  granulating  tissue; 
hence  I  shtiuld  preferably  oumpare  this  disease  of  wounds  with  blue 
suppuration,  which  causes  no  injury  to  the  wounds,  but,  accordin^f  to 
Jjüc^^,  like  blue  milk,  is  caused  by  smull  organisms  and  can  infect 
other  wounds.  The  requirements  for  the  gro«-th  of  tliose  small  Iwdics 
are  probably  particularly  favored  by  certain  atmospheric  influences, 
hence  the  disease  spreads  epidemically.  All  this  is  hypotlioAis ;  but 
it  is  certain  that  the  transfer  of  hospital  gangrene  pulp  or  putrid  mat- 
ter to  healthy  woun<l!i  usually  (alwaya,  according  to  J^isc?ur)  induces 
hospitid  gangrene,  and  this  is  rcry  ini[)ortant  in  practice.  From  my 
recent  cxixirience  in  the  Vienna  General  Hospital,  I  am  more  and  more 
convinced  that  this  disease  results  from  specific  causes,  entirely  inde- 
pendently of  pyrcmin,  septicemia,  erysipelas  and  lymphangitis,  although 
it  may  be  followed  by  either  of  these  di&cssea. 

The  first  point  in  the  treatment  is  strict  isolation  of  tlie  patients, 
who  siiould  have  special  nurses,  dressings,  and  instrutncitts.  If  this 
does  not  entirely  jirerent  the  spread  of  the  disease,  as  tho  contagion 
may  possibly  bo  carried  by  the  air  from  a  diseased  to  a  healthy 
wound,  still  expcrienre  shows  that  it  iniorfcrns  with  the  spread.  In 
some  epidemics  in  military  hospitals  it  was  nccessarj*  entirely  to  va- 
cate ccrtiiin  localities,  Ix>nally  we  should  apply  strong  chlorine-water, 
or  spirits  of  camphor  or  turpentine,  to  these  wounds.  If  this  does  not 
answer,  we  may  cauterize  with  caustic  potash.  If  this  also  prove  in- 
effectual, it  liaa  hff.n  nvonimcndcd  to  burn  the  wound  down  U>  the 
healthy  tissue,  so  that  tho  slough  shall  remain  attached  six  or  eij^t 
days,  as  in  a  healthy  wound.  I  lind  it  just  as  effectual  to  cauterize 
the  wounds  witli  fuming  nitric  acid  or  carbolic  acid,  but  tlirso  cauteriza- 
tions also  shouhl  extend  to  the  hqalthy  borders  of  the  wounil,  and  be 
repeated  till  the  slough  remains  adherent.  Tlie  general  treatment 
should  be  strengthening,  or  even  stimulant«  The  fever  occurring  in 
hospital  gangrene  is  due  to  reabsorption  of  putrid  matter,  and  does 
not  diQ'er  from  other  forms  of  putrid  fever. 

3.  £rijeipelaa  traumcUtcum.  Erysipela«,  as  previously  mentioned 
(page  250),  is  classed  among  the  acute  exanthemata,  and  is  charac- 
terized by  a  dKfnsc  swclUng,  rosy  redness  of  the  skin,  and  pain,  as 
well  lis  by  I  lie  accompanying  fever,  which  is  usually  severe.  Erysip- 
elas hns  a  peculiar  relation  to  the  other  exanthemata. ;  on  the  one 
hand,  because  it  often  accompanies  wounds,  nllliongh  it  may  appar- 
ently come  spontaneously ;  on  the  other  hand,  liecause  it  does  not 
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genorslly  spread  by  such  an  intense  contag'ton  oa  measles,  scarlatüm, 
etc. ;  lastly,  also,  because,  wbcn  one  has  had  tbis  disease,  be  is  not 
only  not  safe  from  another  attack  of  it,  but  in  some  ciiscs  Ia  even  i>eeii- 
liarly  predisposed  to  it.  As  I  dare  hardly  assume  that  you  bare  al- 
ready studied  sUin-diseases  carefully,  wc  will  here  briefly  review  the 
Symptoms  of  tb'ia  discnse. 

Ita  commencement  may  vary  by  the  fever  preceding  the  exanthema, 
or  by  tlicir  »multancous  appearance.  Suppose  you  have  a  patient 
with  a  suppurating  wound  of  the  bead,  aud,  after  he  has  been  previ- 
ously well,  and  the  wound  was  healing  nicely,  you  find  him  wilh  high 
fever,  whiLh  may  have  been  preceded  by  a  chill;  you  examine  the  pa- 
tient, and  can  find  notiiing  but  some  gastric  derangement,  iis  e^'i^ccd 
by  a  coated  tongue,  bad  taste  in  the  moulh,  nausea,  and  loss  of  appe- 
tite. This  state  is  present  at  the  onset  of  so  many  acute  diseases, 
that  you  cannot  at  once  make  a  dia^osiK.  Besides  the  possibiUty  of 
an  accidental  complication  with  any  acute  iulemal  disease,  yuu  would 
tltiak  of  phlegmon,  lymphangitis,  and  erysipelas.  Perhops  twenty-four 
hours  later  you  find  the  wound  dry,  discharging  a  little  eerous  secre- 
tion ;  for  some  distance  around  tliere  arc  swelling,  redness,  and  pain, 
or  the  granidntion»  are  large,  swollen,  and  croupous ;  the  redness  of  tho 
ektn  is  of  a  rosy  hue  and  everywhere  sharply  lound^d^  the  fevec  is 
still  tolerably  intense ;  now  tlie  diagnosis  of  erjraipelas  cannot  be  mis- 
taUrn,  and  we  ore  well  content  tliat  we  have  to  deal  with  a  disease 
which,  although  not  free  from  danger,  is  one  of  the  less  dangerous  of 
the  trauraatie  diseases.  In  a  second  series  of  rases  the  cr^'^ipelas  a}> 
pears  with  the  fever.  Wo  niny  for  a  brief  period  doubt  whether  tlic 
case  be  one  of  lymphangitis,  iiillammation  of  the  subcutaneous  cellular 
tissue,  or  of  erysipelas ;  but  the  course  of  the  disease  will  soon  show 
tJiis;  the  extent  that  the  ciysipelatous  innammalion  of  the  skin  has 
the  Erst  day  rarely  remains  the  same,  but  it  usually  spreads  farther 
and  farther,  in  such  a  woy  that  the  roundeil,  tongue-shaped,  project- 
ing borders  of  the  inllamed  skin  are  always  ahorply  bounded,  and  we 
can  accurately  follow  its  removal  from  one  side  to  the  other ;  in  many 
cases  the  rcdncas  advances  like  fluid  iu  bibulous  pa|)er.  Thus  the 
process  may  extend  from  the  head  to  the  ne<-k,  thence  to  thn  shoul- 
ders, or  the  anterior  part  of  the  trunk,  or  even  pass  down  the  arm, 
and  Gnally  may  even  reach  the  lower  extremities.  Ab  long  as  tlic 
erysipelas  spre-ads  in  tiiis  way,  the  fever  usually  remains  at  the  same 
height,  and  thus  old  or  debilitated  persons  are  reodily  exhausted. 
Most  cases  Inst  from  two  to  ten  days;  itl«  rare  for  one  to  continue 
over  a  fortnight ;  the  most  protracted  case  I  have  seen  was  one  last- 
ing thirty-two  days,  and  recovering.  In  this  eiystpclas  ambukma  or 
terpen*  you  will  notice  that  the  same  grade  of  inflammation  of  the 
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skin  only  oontioues  a  certain  length  of  iicne  in  oae  place,  6o  that,  when 
the  erysipelas  advances,  the  whole  surface  is  not  intlamed  at  once,  but 
only  a  part  at  a  Lime  is  at  the  acme  of  the  local  inflammation. 

After  the  inflammation  has  remained  at  the  same  point  about 
three  da^Sj  the  redness  grows  less,  the  skin  desquamates,  partly  as  a 
bran-like  powder,  or  in  scales  and  tags  of  epidermis.  In  some  cases, 
even  at  the  commencement  of  the  errsipclas,  the  epidermis  rises  in 
vesicles,  which  arc  filled  with  serum  {eryaipelaa  buUoaum).  But  tliis 
erysipelas  is  not  a  peculiar  form  of  the  disease ;  it  only  indicates  rapid 
exudation.  We  not  un&equently  see  vesicles  uppcar  on  the  face  in 
erysipelas,  while  on  the  rest  of  the  body  the  disease  has  the  usual 
form.  ]f  erysipelas  attacks  the  scalp,  the  hair  often  fkll^  but  grows 
again  quickly.  Acconling  to  my  expoHcnoe,  the  disease  is  moat  fre- 
quent on  the  lower  limbs,  then  on  the  face,  upper  extremities,  breast 
and  bade,  bead,  neck,  and  belly.  This  scale  of  frequency  probably 
dopends  on  the  proportionate  nuiitbcrs  of  injuiies  io  the  different  parts 
of  the  body. 

Erysipelas,  like  other  exanthemata,  may  be  accompanied  by  i*ari- 
ous  internal  diseases,  as  pleurisy,  and  cr)-sipclas  capitis  by  meningitis; 
but,  on  tl]C  whole,  these  complications  arc  rare,  and  when  they  occur 
arc  usually  a  result  of  the  disease  advancing  to  the  deeper  parts. 

The  course  of  erysipelas  is  usually  favorable.  Of  one  hundred  and 
thirty^eren  cases  of  the  uncomplicated  disease,  which  I  observed  in 
Zllrtch,  ten  died ;  children,  old  persons,  and  patients  debilitated  by 
previous  disease,  are  most  endangered,  and,  according  to  my  cxpeii- 
cnce,  they  usually  die  of  exhaustion  &om  the  continued  fever ;  on 
autopsy,  we  6nd  no  remarkable  change  of  any  organ  that  can  be  re- 
garded as  the  cause  of  death.  Cloudy  swelling,  and  partial  granular 
degeneration  of  the  liver,  kidnc}*»,  and  epithelium,  and  softness  of  the 
•pleen,are  found  in  cases  of  fatal  erysipclaü,  as  after  all  intense  blood- 
diseasea.  The  nature  of  erysipelas  is  not  fully  understood,  as  its  cause 
an<l  the  mode  of  its  progress  arc  not  quite  clear.  Dilatation  of  the 
capillaries  of  the  cutis,  serous  exudation  in  the  tisAue  itself^  and  an 
active  development  of  the  ccUs  of  tlie  rete  Malptgliii  are  all  we  can 
find  analomically.  The  disease  rarely  extends  to  the  subcutaneous 
cellular  tissue ;  it  is  true,  tliis  swells  enormously  in  some  places,  as 
in  the  eyelids  and  scrotum,  being  greatly  siituratcd  with  serum;  but, 
in  most  cases,  this  a'dema  recedes  without  any  sequelae  In  rare  cases 
this  oodcma  attains  such  a  grade  that,  as  a  result  of  the  great  distention 
of  tissue,  tlic  circulation  of  Wood  is  arrnsted,  and  tlie  pairts  (as  the  eye- 
lids) may  become  wholly  or  partly  gangrenous.  Should  all  the  skin 
of  an  upper  or  lower  eyelid  be  lost  in  this  way,  it  would  cause  great 
deformity;  but  usually  only  small  portions  mortify,  and,  in  the  upper 
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lid  particularly,  the  Kkin  is  so  plenty  in  most  persons,  that  the  defect 
is  sub&eqwntly  but  little  noLiccd.  In  other  cases,  after  the  subsidence 
of  the  crjsipelutous  inflammation  there  remains  a  swelling  of  the  sub- 
outancous  tissue,  in  wliich  we  may  distinclly  feel  fluctuation,  and  by 
incision  may  evacuate  pus. 

The  causes  of  erysipelas  evidently  vary ;  that  occurring-  n-ithout  a 
wound,  sponUmcous  erysipelas  capitis,  is  said  lo  oomc  most  frequently 
after  catching-  ooltl.  Some  old  persons  arc  said  tu  h'^ve  lids  disease 
OTory  year,  in  Rpring  or  autumn ;  psychical  influences  arc  also  blamed 
for  it,  especially  terror,  particularly  in  women  during  their  menses. 
I  cannot  vouch  for  the  latter,  but  think  it  may  t>elong  to  medical 
trutlitions.  Disturbances  of  digestion  arc  also  regarded  as  causes. 
I  Tcry  much  doubt  whether  erysipelas  ever  develops  without  starting 
from  a  wound  or  previously-existing  itiflummatlon.  Erysipelas  may 
result  from  retention  of  the  secroliou  of  a  wound,  and  consequent 
reabsorption  of  a  slight  amount  of  putrid  substance,  in  which  case 
it  is  so  much  like  lymphangitis  tliat  at  the  oommeacement  it  is  often 
difficult  to  distinguish  the  two  diseases.  In  many  sporadic  cases  no 
dnfiuite  cause  cau  be  found ;  in  otlier  cases  epidemic  influences  seem  to 
come  into  play,  for  at  the  same  time  a  large  number  of  wounded  patients 
are  attacked  by  the  disease.  Crowding  such  patients  in  badly-venti- 
lated places  also  develops  a  contagion,  oonceniing  which  we  are 
doubtful  if  it  acts  ouly  on  wounds,  or,  being  taken  in  by  the  längs, 
may  induce  crj-gipelas  in  the  wound ;  the  latter  is  not  very  probable. 

From  wliat  I  have  seen  of  erysipelas  traumaticum,  my  idea  of 
erysipelas  is  as  follows :  I  consider  the  local  aOcction  as  an  inflamma- 
tion of  tlio  cutis,  in  which  the  inflammatory  irritation  groilually 
spreads  through  the  lymphiitic  net-works;  the  way  in  which  the  iu- 
flammatory  redness  spreads,  and  is  sharply  bounded,  shows  positively 
that  the  process  is  limited  <o  the  vascular  districts  ;  by  close  observa- 
tion we  may  sec  tliat  very  often,  close  to  the  border  of  the  redness, 
there  fonna  a  red,  round  spot,  at  first  circumscrilMK],  which  sooa 
unites  with  the  previously-reddened  portions  of  skin ;  these  newly- 
forming  rei]  spots  evidently  represent  vascular  districts ;  we  sec 
something  similar  wltcn  we  inject  the  skin  through  an  artery;  then, 
too,  the  color  from  the  injection  first  appears  in  spots,  and  oidy  unites 
when  heavy  pressure  is  made  on  the  syringe ;  now,  as  the  venous  and 
lymphatic  districts  in  the  sldn  are  to  some  extent  analogous  to  tlie 
arterial,  the  irritating  poison  causing  the  dilatation  of  the  blood- 
vessels might  circulate  in  one  of  these  tracts.  Tlie  arteriul  and 
venous  tracts  in  the  cutis  have  few  connecting  branches  parallel  to  tbo 
surface,  while  the  lymphatic  vessels  have  very  many,  and  but  few 
brandies  going  down  into  the  subcutaneous  tissue ;  thus  the  exciting 
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poison  may  leadlly  nprcad  supcHiciallj- in  Lhe  cutis,  like  liquid  in  bibu- 
lous pnper,  but  it  aho  cnien  the  subcutaneous  lympbaLics,  imd  often 
causes  iuflamniation  tberc,  m  well  as  in  tbe  neighboring'  I^-mphalic 
glunds,  Btriated  redness  of  the  fekin,  and  swelling  of  tbe  adjacent 
Irmphatic  glands.  When  I  here  speak  of  a  septic  or  other  similar 
poison  as  a  cause  of  erysipelas,  I  refer  only  to  traumatic  crj'sipclas, 
for  I  tliink  I  have  satisfied  mj'selt^  by  obsen'alion,  tliat  lliia  is  uluroys 
of  toxic  origin.  Concerning  tbe  nature  of  this  poison,  I  may  say; 
1,  It  is  chiefly  blood  mixed  %vilii  decomiwaing  secretion  from  the 
wound  that  induces  erysipelas,  which  then  appears  tbe  second  or 
third  day  after  the  injury  or  operation.  2.  Tlicre  is  probably  a  dry, 
dust-hke  subsLance,  which,  coming  on  the  wound»,  whether  fresh  or 
granulating,  causes  erj'sipelas;  this  substance  clings  especially  to 
sponges  and  dressings.  I  ha^-e  often  obsen-ed  that  patients  OI^e^atod 
on  after  each  other,  under  thp  same  circumstances,  in  tlie  same 
operating-room,  all  had  erysipelas  i>n  the  fresh  wounds  a  few  hours 
after  tbe  operation,  without  retention  of  secretion  from  the  wound, 
although  they  lay  in  perfectly  separate  wards  of  the  hos])itaI.  Ery- 
sipelas thus  liecomes  domesticated  in  the  hospital;  the  infecling  sub- 
sianco  may  be  transported  on  tbe  clothes  of  the  surgeons  making  the 
drenings,  it  may  adhere  to  instruments,  beds,  or  even  to  the  nulls. 
Tlie  more  iccurately  I  examined  the  cases  of  cr^-sipelas  in  the  ZUriclt 
hospital,  and  in  my  clinic  in  Vienna,  tlie  more  evident  is  its  occur- 
rence in  groups — an  occiurencc  entirely  independent  of  all  other 
morbid  influences  outside  of  the  hospital  From  statistics  during 
two  years,  supported  by  contributions  from  the  physicians  of  the 
Canton  Zürich,  I  have  found  that  during  that  time  ciysipclas  had  not 
occurred  epidemically  in  the  country  or  city,  but  that,  like  other 
acute  diseases,  it  was  particularly  frc<[uent  in  autumn  and  spring; 
hence  cr^*sijic1as  epidemics  in  hospital  must  depend  on  circumstance« 
that  are  to  be  sought  in  the  hospital  itself,  and  which  I  liave  already 
indicated.  Uore  arises  the  question,  whether  the  poison  which  excites 
crj'sipolas  is  always  the  same,  whetlier  it  is  specific.  This  cannot  be 
accurately  answered :  in  ilg  favor  is  the  fact  that  the  form  of  the  cu- 
taneous inflammation  induced  is  always  the  same,  alüioug^  varying 
in  intensity  and  extent;  against  it  wc  may  say  that  errsipclas  is 
probably  caused  by  various  kinds  of  putrefaction,  by  miasma,  per- 
haps, also,  by  some  animal  poisons.  Possibly  in  all  of  these  jwison- 
ous  sulffitanccs  them  might  l>o  one  certain  material  w^liich  induced 
erysipelas,  parüculurly  n  variety  of  material  which  had  a  specifie  affin- 
ity for  the  Ivmphatic  vessels  of  the  skin ;  it  must  be  acknowledged 
that,  under  certain  circumstancee,  existing  at  somo  particular  time, 
such  a  material  may  develop  more  readily  and  extensively  than  at 
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oUier  times.  Tho  disease  alwA^'s  bcg-ins  with  a  rapidlj-incrcasiog' 
fever,  wbicb  continuea  as  long  as  the  eruption  lasts  ;  it  may  be  cither 
remittent  or  continued,  sometimes  terminates  with  criticül  syniptoms, 
Bometinies  gradually.  I  have  no  extensive  experience  of  the  so-called 
idiopathic  erysipelas  c»pitis  ct  faciei ;  from  what  I  hare  seen,  it  seems 
to  me  very  prol>ablc  tbat,  this  aläo  süirts  from  slight  wounds  (L*xcoriu- 
tions  on  the  head  or  face)  or  inflummaliona  (nasal  caturth,  angina), 
and  is  also  chiefly  of  toxic  origin. 

The  treatme/U  of  etysipchia  is  cliiefly  expectant.  We  may  try 
prophylaxis,  by  carefully  cleansing'  the  wound,  and  thus  keeping  olT 
cvKry  tiling  that  can  favor  tho  occurrence  of  erysipelas;  and,  when 
Bcrcral  casus  occur  in  hospital,  we  should  carefully  guard  against  too 
many  of  them  being  in  one  ward,  and  occasionally  some  of  tho  wards 
should  be  entirely  vacated  and  ventilated  for  a  lime,  to  prevent  tho 
development  of  a  more  intense  erysipehis  contagion  (tittle  as  we  cer- 
tainly know  of  it). 

As  to  the  local  treatment,  a  scries  of  remedies  hns  been  tried  to 
prevent  the  advance  of  the  erysipelatous  inflammation  and  arrest  the 
disease  at  its  commencement.  For  tliis  purpose  wo  circumscribe  tho 
borders  with  a  stick  of  moist  nitrate  of  silver  or  with  strong  tincture 
of  iodine.  According  to  my  experience,  this  doe«  little  good,  bo  that 
of  late  I  have  entirely  left  olF  tlüs  trcatmeot^  Older  physicians 
thought  that  cold  might  force  the  cutaneous  inflammation  back,  and 
thoa  greatly  favor  iufiammation  of  the  internal  organs;.  Although 
this  cannot  be  regarded  as  proved,  a  scries  of  facts  renders  the  use  nf 
oold  apparently  uuad visable.  We  have  already  mentioned  tbat  tho 
oocasioiudly  great  oedema  may  induce  gangrene,  which  of  course  would 
be  greatly  favored  by  intense  oold;  and  the  appUcation  of  bladders 
of  ice  to  a  large  surface,  as  to  the  back  or  tho  whole  üice,  is  scarcely 
practicable;  lastly,  the  oold  does  no  good,  as  in  spite  of  it  the  dia- 
eose  runs  its  typical  course,  fur  hero  almost  more  than  in  any  other 
iaflammatioQ  the  local  process  and  general  infection  go  hand,  in 
hand.  In  the  afToctcd  skin  the  patient  has  a  disagreeable  tension« 
a  alight  burning,  as  well  as  great  senütiveness  to  draught«  or  other 
changes  of  tempcmture.  Hence  it  is  ad\'isable  to  cover  the  diseased 
akin  and  protect  it  firom  the  air.  This  may  be  dune  in  vanous  ways: 
llic  simplest,  wldch  I  usually  employ,  is  to  smear  the  surface  with  oil 
and  apply  wadding;  the  patieuta  are  generally  satbGcd  with  this. 
Others  sprinkle  the  inflamed  skin  witli  flour  or  powder,  or  scatter 
finely-nibbe<l  camphor  in  tlie  wadding  that  is  to  be  applied,  thinking 
thus  to  act  specially  on  tho  local  process.  If  vesicles  form,  ihey  shouM 
bo  opcnc<l  with  fine  nccdlc-i>uncturca,  and  the  loosened  epidermis  be? 
left  to  dry.     If  gangrene  develop  anywhere,  moist  warmth  in  tha 
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form  of  fomcntAtions  or  poultices  should  be  applied  till  the  eschar  has 
detached  and  healthy  suppuration  begun,  which  ia  then  farorcd  hy 
dressing  of  charpic  dipped  in  chlorinc-watcr.  If,  after  erj-sipelas, 
abscesses  form  in  tlie  subcutaneous  lijisuc,  they  should  be  opened  early 
and  treated  like  any  suppurating*  wound. 

Among  the  internal  remedies,  we  have  one  which  may  perhaps 
arrest  the  development  of  some  cases  of  the  disease.  If  in  strong, 
otlierwiso  healthy  persons,  in  whom  the  gastric  Symptoms  arc  rery 
prominent,  wc  give  an  emetic,  the  advance  of  the  erysipelas  is  often 
checked.  This  is  not  absolutely  reliable,  but  you  may  try  it  in  suit^ 
able  cases.  Subsequently  you  employ  only  the  ordinary  oooKng  reme- 
dies. If  symptoms  of  debility  show  themselves  and  the  disease  drag 
on,  you  should  begin  with  tonics  and  stimulants  ;  you  may  daily  pve 
a  few  grains  of  camphor  or  quinine,  or  some  wine. 

Tlte  inflftmm.ttiona  of  internal  organs  occasionally  eompHcating 
erysipelas  arc  to  be  treated  leffe  ariis,  and  in  meningitis  you  must  not 
be  afraid  to  keep  a  bladder  of  ice  constantly  on  the  head,  even  if  the 
Bcalp  is  affected  by  the  er}'8ipelatous  inflammation. 

4.  Inßamnuxtion  of  the  lymphatic  veisel-a  {bjmphangitU)^  actual 
Inflammation  of  the  l}*mphatic  vessels,  occasionally  occurs  in  tlie  ex- 
tremities under  various  circumstances,  which  will  bo  mentioned  im- 
mediately.  llie  symptom?,  in  the  arm  for  instance,  are  as  follows: 
Tliere  ia  a  wound  of  the  hand ;  the  whole  arm  becomes  painful,  espe- 
cially on  motion ;  the  axillary  glands  swell  and  are  sensitive,  even  on 
the  slightest  touch.  If  wc  inspect  the  arm  carefully,  we  find  red  striie, 
eapechilly  on  the  flexor  side,  running  longitudinally  from  the  wound 
toward  the  glands;  these  reddened  portions  of  skin  are  very  scnai- 
tivc.  At  the  same  time  there  is  fever,  often  a  coated  tongue,  nausea, 
loss  of  appetite,  and  general  depression,  Tlio  termination  may  be  En 
one  of  two  directions  :  under  proper  care  and  treatment,  there  is  gen- 
erally resolution  of  the  inflammalion;  the  strife  gradually  disappear, 
as  do  also  the  swelling  and  pain  of  the  axillary  glands ;  the  fever 
ceases  at  the  same  time.  In  other  cases  there  is  suppuration ;  the 
skin  of  the  arm  reddens  gradually  and  extensively  in  a  few  days  and 
become«  oedematous.  Tlie  swelling  of  the  axillary  glands  iiicreas«*, 
tbe  fever  bceomcs  greater,  and  there  may  even  be  chills.  In  a  few 
days  fluctuation  occurs,  most  frequently  in  the  axilla,  occasionally  elso 
where  in  the  arm,  the  abscess  opens  spontaneously  or  is  incised,  and 
pus,  such  as  is  usually  contained  in  a  circumscribed  abscess,  is  evacu- 
ated. Hien  the  fever  subeidea,  aa  do  also  the  pain  and  swelling; 
and  the  patient  speedily  recovers  from  his  disease,  which  is  often  very 
{minful  and  troublcfiome.  The  termination  is  not  always  so  favorable; 
but,  in  lymphangitis  from  poisoned  wounds,  pyiemia  is  occasioually 
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developed,  ia  the  subacute  form  most  frcqucntlr;  of  this  moro  hero- 
after.  In  one  case  vritii  lymphangitis  of  the  leg-,  where  tiie  piiUtmt 
had  chronic  iufiummiition  of  the  kidaeir's  at  the  same  time,  I  saw  the  iii- 
{Tuinal  glands  with  tlie  supcrjacctit  akin  become  gouf^aous,  after  they 
hud  beoii  enormously  sivollen.  Tliis  tennination  is  very  rare,  although 
the  pus  in  these  iuflammutions  of  the  lymphatic  vessels,  cspedally 
after  |Hjisuuiug  with  cudavcriu  matter,  ts  occasionally  putrid  in  char- 
ootcr.  Acute  itdlamination  of  the  lyrapbatio  fflwuüf  terminating  ia 
resolution  or  suppuration,  occurs  as  an  idiopathic  disease ;  in  such 
cases  wc  cannot  see  the  connection,  by  red  lines  along  the  lymphatics, 
iM^twccn  a  wound,  or  another  point  of  inflammation«  and  the  lymphat- 
ic glands ;  this  may  bo  because  only  the  superficial  vessels  appear  as 
red  oords  in  the  skin,  while  the  deeper  ones,  even  when  inflamed,  arc 
not  recogoizablc  to  the  sight  or  touch.  Hence  in  the  patient  we  only 
know  superficial  lymphangitis.  One  of  the  peculiarities  of  this  dis- 
eaao  is,  that  when  it  occurs  in  the  extremities  it  rarely  extends  be- 
yond the  axillary  or  inguinal  glands.  Once  in  a  case  of  lympliangitis 
of  tlie  arm  and  adenitis  of  the  axilla  I  saw  pleurisy  occur  on  the 
same  side,  which  possibly  may  have  resulted  Crom  extension  of  the  in- 
flammation through  the  lymphatic  vessels. 

^Vo  know  very  little  of  the  pathological  anatomy  of  lymphangitis 
of  the  8ul>C'utaneou3  tissue,  seareoly  more  tlma  we  can  sec  with  the 
naked  (*yc  on  the  patient,  for  this  disease  is  scarcely  ever  fatal  when 
it  only  attacks  the  lymphotio  vessels,  and  in  animals  it  can  only  be 
very  imperfectly  induced  by  experiment.  The  cellular  tissue  imme- 
diately around  the  Irmphalic  vessels  is  decidedly  implicated,  the 
capillaries  dilated  and  distended  with  blood.  We  cannot  decide 
whether  the  lymphatic  ve&sol  is  obstrurtcd  in  the  later  stages  by 
coagulating  lymph,  or  whether  ooagula  fonn  in  tlie  lymph  at  the  start 
and  irritate  the  walls  of  tlie  vessels.  If  we  may  transfer  the  obser- 
vations on  uterine  lymphangiUs,  which  so  often  occiirs  in  puerperal 
fever,  to  the  skin,  in  certain  stages  there  is  pure  pus  in  the  dilattMl 
lymphatic  rcssels;  the  vicinity  of  these  vessels  is  infiltrated  with 
senim  and  plastic  matter;  the  plastic  inßltratioD  of  the  cellular  ti^uo 
iooreoscs  to  suppurative  infiltration,  or  even  to  Ibrmation  of  absocas, 
in  wliich  the  tfain-wallcd  lymphatic  vessels  themselves  disappear;  the 
finer  the  net-wnrk  of  lymphatio  vessels,  the  more  difficult  it  is  to  di*- 
tingiiiah  lymphangitis  from  inflammation  of  the  cellular  tissue.  From 
tlie  illustrations  of  Cruveiihier  (Atlas,  livre  1.3,  PL  2  and  3),  wo  may 
derive  an  idea  of  puerperal  lymphangitis,  and  carry  this  to  tlie  same 
affections  in  other  parts.  The  red  striie  that  wc  see  in  the  skin  can 
only  be  cawtcd  by  dilatation  of  the  blood-vessels  around  the  lymphatics, 
not  by  blood  farcing  its  way  into  the  latter;  heuce  in  patients  wo 
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roallj  fice  tbe  Symptoms  of  peril  ympliangilis  induced  by  contact  with 
the  poison  streaming  in  the  lymphatic  vessels.  'We  know  the  clionges 
in  the  lymphatio  glands  rolhcp  better.  In  them  the  vessels  are 
much  (li>)LL'iided,  and  ihe  whole  tb^iue  greatly  lufilLnited  with  serum; 
quantities  of  cells  fdl  the  alveoli  tensely,  which  probably  at  ßrst  itu- 
pedes  and  Anally  arrests  altogoUier  the  movement  of  tlic  lymph  in  the 
gland ;  this  bluckuig  up  of  the  gland  will  to  some  extent  prcveut  tbe 
extension  of  the  morbid  prooe&ä. 

Lymphangitis  may  occur  in  any  wound  or  |>oint  of  inflamma- 
tion ;  but  in  my  o)>iniou  it  is  always  the  result  of  inritation  from  a 
poison  passing  through  the  lymphatic  vessels.  The  nature  of  this 
poiRon  may  vary ;  it  may  bo  decomposed  secretion  from  a  waund, 
putrid  matters  of  all  sorts  (especially  that  from  iho  cadaver),  or 
matters  which  from  excessive  irritation  form  nn  inflamed  point.  We 
have  already  stated  that  tlie  friction  from  a  boot-nail  may  excite  a 
simple  excoriation  into  u  dilfusc  inflammation,  in  which  a  (phhigi&tic) 
poison  may  and  often  docs  form,  and  excites  Ijnnphangitis ;  tlic  same 
thing  occurs  in  points  of  inflammation  from  other  causes  ;  by  increased 
irritation  a  material  is  formed  in  the  iuCararantory  furus  itself,  which 
proves  very  irritant  to  the  lymphatic  vessels  and  their  surroimdiiigs; 
eren  a  poison  encapsulated  in  an  inflamed  part  may  by  increased 
pressure  of  the  blood  be  driven  into  the  lympliatio  vcasoIs,  and 
thence  into  tbe  blood,  although  without  this  cause  it  might  have 
remained  qnict,  nnd  been  gradually  thrown  off  or  eliminated  by  sup- 
puration, llic  following  case  may  servo  as  an  illustration :  One  of 
ray  colleagues  liad  a  slight  inflammation  on  the  finger,  from  a  dis- 
secting wound;  this  inflammatina  was  purely  local,  scarcely  observ- 
able; on  a  short  trip  in  Oie  Alps  he  became  healed,  in  the  evening 
he  hod  a  lymphangitis  of  the  arm  and  high  fever ;  the  active  move- 
ment and  consequently  increased  action  of  the  heart  had  driven  the 
poison,  previously  lying  quiet  in  the  circumscribtMl  point  of  inflamma- 
tion, Uirough  the  lym]>hatic  vessels  into  the  blood.  Why,  in  the 
diflereot  cases,  we  have  sometimes  difl'use  pblegmonous  inflammation, 
»smetimes  erysipelas  or  lyraphangiti«,  cannot  bo  certainly  slated, 
though  it  mat/  be  due  to  purely  local  causes,  nnd  to  the  character 
of  the  poison.  From  our  present  knowledge  of  the  passage  of  cells 
out  of  the  vessels  we  may  imagine  that  pusKxUs  developed  in  the 
wound  thcnoe  pass  into  the  lymphatic  vessels,  wander  through  the 
walls  of  these  vessel»,  and  as  bearers  of  an  irritating  substance  excite 
perilymplumgitis,  while  the  cells,  flowing  more  rapidly  in  the  centre 
of  the  vcflsel,  enter  tJie  blood,  and  thus  perhaps  induce  fever  before 
the  local  disease  has  attained  any  considerable  extent. 

The  object  of  treatment  in  recent  cases  of  lymphangitis  is  to  oH- 
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t«in  rosoliition  if  pofwiMe,  and  to  prevent  suppuration.  The  patient 
Bbould  keep  the  aflccted  limb  bs  quiot  us  possible;  should  there  1>e 
gastric  derangement,  an  einetio  is  very  l.>eneficial.  The  disease  not 
unfrequently  subsides  after  the  purgation  and  sweating-  induced  by 
tlie  emetic.  Among  the  local  remedrrs,  rubbing  the  whole  limb  with 
mercurial  oiutment  is  particularly  efficacious;  then  the  arm  should 
be  covered  warmly  so  as  to  maintain  an  elevated,  regtdar  tempcm- 
turc.  For  this  purpose  we  may  employ  wadding  or  moist  wannlli. 
Should  tlio  inflammation  increase  in  spile  of  ilii»  treatnieiit,  and  dif- 
fuse redness  and  swelling  occur,  suppuration  will  take  ]ilueo  at  souio 
spot«  This  diffuse  inflammation  is  no  longer  limited  to  the  lymphatic 
vessels,  but  the  entire  subcutaneous  tissue  participates  in  it  more  or 
less.  As  soon  as  fluctuation  is  distinctly  perceived,  an  opening 
should  be  marli?,  and  the  pus  evacuated.  Should  healing  be  retarded, 
it  may  be  hastened  by  daily  worm  baths ;  these  ore  particularly  use- 
ful where  thc-re  is  a  great  tendency  for  tlic  disease  to  return  to  a 
spot  once  attacked.  A  septic  poison  encapsulatetl  in  the  lymphatic 
glands,  if  forced  into  the  circulaticm  by  fluxion  to  the  glands,  may  in- 
duce new  lymphangitis  and  plilegmonous  periadenitis;  this  explains 
the  repeated  relapses,  and  the  latency  of  the  disease  after  infection, 
especially  in  dissecting  wounds. 
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£.  Plilebiti«;  TliromlwBiB;  £iDboUfltn. — C«aa«  of  Venous  ThrouiboiU;  VwioiwMrt»- 
morpbosaa  ot  tba  Thrombus. — Kmboluco. — Bsil  lufmliuu,  SmltoUo  Mtftutatio 
Abuaiisft. — TrvfttiDsnt. 


Ö.  Phlchitia  ^  Tftromhosia  ;  E/nbtylism  ;  JCmhoUc  MetOKtatic  Ah- 
KSMt«, — Besides  the  above  forms  of  inflammation,  there  is  often 
Another  phlebitis  and  thrombosis,  which,  starting  from  a  wound  or 
p«jint  of  inflammation,  is  at  first  local,  but  aftenvanl  spreads  in  a  pe- 
culiar manner  to  several  organs.  In  jwrsons  dying  from  this  disease 
we  find  pus,  friable,  purulent,  or  putrid  clots,  in  the  thickened  or  portly- 
suppurating  veins  near  the  injured  part.  Often,  also,  there  are  th- 
sn.'iues  in  the  lungs,  more  rarely  in  the  liver,  spleen,  and  kidneys. 
CruceWiUr  proved  that  these  metastatic  abecesu'S  were  connected 
with  the  pus  in  the  veins ;  but  the  modo  of  this  connection  was  not 
explained  till  siilxjequently. 

%Vhat  I  shall  tell  you  to-ilay  on  this  subject  is  the  result  of  numer* 

Otis  investigations  and  experiments,  for  which  we  are  indebted  to 

Fi>r/iOrr,  and  which  have  been  so  often  repeated  aud  confirmed  by 
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diOereDt  persons  tbal  Üicre  cnn  bc  no  doubt  of  their  correctness ;  I 
have  myself  studied  the  Bubject  a  good  deal,  and  shall  at  the  proper 
phioes  st«t€  where  I  have  arrived  at  different  results.  It  would  lead  mc 
too  far  to  follow  this  ^reat  work  of  Virchow  historically,  and  to  give 
you  an  epitome  of  it ;  I  must  leave  it  to  your  own  industry  to  study 
these  works,  and  content  myself  with  giving  you  a  short  retumc  of  the 
positive  results. 

The  first  important  question  is,  What  is  the  relation  of  the  oo- 
aguIatioD  of  the  blood  to  the  intluinnmtiüu  of  the  vessel?  The  fnrmer 
view,  (hat  the  coof^ation  is  due  to  the  inflammation  of  the  wall  of 
the  vessel,  is  piirt-ly  hypothetiojil,  and  not  sus(%*plibto  of  proof.  On 
the  contrarv,  we  know  from  the  uivestigationa  as  to  the  formation 
of  thrombus  after  Iip;atioD  of  arteries,  and  of  the  process  of  healing 
of  injured  veins,  that  tliere  Is  immediate  coagulation  of  blood  in  the 
injured  vessel,  before  there  cnn  be  any  inflammation  of  the  walls  of 
the  resscL  The  blood-clot  forming  in  veins  after  their  injury,  and 
oonstlluting  their  thrombus,  is  usually  short,  it  is  true,  but  we  may 
readily  imagine  that  it  should  increase  in  size  from  continued  de- 
posits of  fibrine.  You  know,  from  your  fitudies  in  physiology,  that 
we  cause  cougulatioD  of  the  fibrine  by  whipping  the  blood.  During 
the  motion  of  the  blood  the  coagulating  fibrine  deposits  like  crystals 
on  a  rough  IxhIv,  and  you  can  readily  satisfy  yourselves  experiment- 
ally tluit  such  a  body,  as  a  cotton-thread,  introduced  into  the  vein 
of  a  living  animal,  soon  becomes  covered  with  fibrine.  Thus  rough* 
nes$ea  of  various  kinds  in  the  vessels  may  gire  rise  to  mora  or 
less  extensive  coagulations  of  the  blootl.  These  roughncssea  may  cer- 
tainly form  on  the  ioner  wall  of  the  vein  as  a  result  of  inflammation, 
and  coagulation  of  the  blood  may  thus  he  induced.  Projections  into 
the  calibre  of  tho  veins  may  bc  caused  by  small  abscesses  in  the 
walls ;  fonnerly,  it  was  supposed  that  there  was  a  fibrous  coagulation 
on  the  inner  surface  of  the  inflamed  vein,  as  on  an  inflamcil  pleura; 
it  can  scarcely  bo  decided  whether  this  really  occurs;  what  was 
formerly  considered  as  such  has  been  found  to  be  a  discolored  pc- 
ripheral  layer  of  the  blood-clot.  At  all  events,  inflammation  of  tho 
walls  of  the  vessel  very  rarely  causes  the  coagulation  ;  much  more  fre- 
quently the  clot  forming  in  a  vessel  after  injury,  under  certain  not  accu- 
rately-known circumstances,  fonns  the  starting-point  for  further  coagu- 
lation, and  finally  for  tiiflainmntion  of  tlic  n'all  of  tJic  vessel.  Besides 
injuries,  there  is  a  second  (actor  from  which  otiagulations  may  result^ 
rii.,  from  retardation  of  the  curreDt  of  tho  blood  from  frictioD,  M  in 
contraction  of  the  vessel ;  this  variety  may  be  called  t/trotnhtu  from 
compression.  It  also  is  independent  of  inflammation  of  the  wall  of 
the  vein,  but  may  result  from  inflammation  of  the  perivenous  tissue; 
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for  in  severe  iaflammntiou  a  tissue,  especially  when  it  is  under  the 
pressure  of  a,  &scia,  maj  swell  so  much,  parllj  from  serous,  partly 
from  plastic  inriltratton,  that  the  Tcssels  will  be  oompresscd,  and  stasia 
and  coug-iilation  of  the  blood  be  thus  induced.  These  thrombi,  Irom 
compression  in  rery  acute  inflammation,  and  especially  in  ocnto  ncci- 
(lentnl  in  flam  mal  !on  of  cellular  tissue  around  wnuiid!«,  are  more  frequent 
than  primary  traumatic  thrombi;  it  is  the  most  dangerous  variety 
of  thrombus,  as  it  is  most  liable  to  puriform  deliffuescenec.  In  rapid 
dilatation  of  a  vessel,  also,  according  to  physical  laws,  the  current  of 
blood  is  much  retarded;  then  coagulation  takes  place  at  tlie  point  of 
dOatation,  as  we  shall  hereafter  «00  iu  aneurisms  and  Torioea ;  these  are 
called  eftromli  from  dilatation.  Furthennore,  the  current  of  blood 
may  be  retarded,  from  insufficient  contraction  of  the  heart  and  arte- 
ries; as  this  occurs  chiefly  in  persons  debilitated  by  age  or  severe  ex- 
hausting diaeaseSf  it  is  called  marasmic  thrombus^  This,  also,  is  evi- 
dently independent  of  inflammation  of  the  veins,  and  ocours  most  fre- 
quently in  parts  distant  from  the  heart. 

You  must  remember  thai  in  all  these  cases  the  thrombi  are  at  fiist 
small^  and  gradually  grow  from  deposit  of  more  fibrino.  It  has  not 
been  proved  tliat,  in  cases  where  the  thrombus  attains  a  considerable 
extent,  there  is  any  abnormal  increase  of  fibrlne  in  the  blood,  although 
this  might  be  supposed.  WAt/  traumatic  thrombi  should  extend  so 
far  in  some  cjisc^  of  injuries  of  the  veins,  we  can  only  understand  in 
cases  where  extensive  ruptures  of  the  veins  are  caused  by  extensive 
contusions,  and  extensive  disturbance  of  the  circulation  is  thus  induced. 
I3ul^  in  cases  where  a  widcly-bntnched  tbrombus  results  from  a  puno 
turcd  or  incised  wound  of  a  vein  (as  from  venesection),  it  is  often 
dtflicult  to  explain  the  cause  without  resorting  to  disputed  hy]>ot]iesea. 
Thrombi  from  injury  and  compression,  and  their  scquche,  particularly 
cUim  our  attention,  while  those  from  dilatation  and  marasmus  we  ranily 
meet  ia  surgical  cases.  It  has  been  observed  that  venous  thrumlii 
ending  in  suppuration  are  far  more  frequent  in  hospitals  than  in 
private  practice,  and  this  tendency  to  coagulation  of  the  blood  has 
been  referred  to  the  hospital  atmosphere  and  the  ralusma  it  contains. 
Tliat  hospital  miasm  (itself  a  very  indefinite  and  very  variable  thing) 
should  directly  induce  coagulation  of  the  bloo<l,  can  neither  be  proved 
nor  denied.  Acoonling  to  my  idea,  the  connection  is  probably  only 
indirect :  toxic-miasmatic  infection  of  a  wound,  whctht-r  induced  by 
Instruments,  dressings,  or  otherwise,  aa  previously  stated,  excites  acute 
suppurative  inflammations  around  tbe  woimd,  sometimes  as  ordinary 
cellular  inflammation,  sometimes  as diffuse  lymphangitis,  etc. ;  thrombi 
from  compression  are  caused  by  these  inflammations,  just  as  happens 
in  ttoute  phlegmonous  inflammation  outside  of  tlic  hospital ;  hence  the 
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influence  of  miasmatic  poisoning  in  inducing  venous  thrombosis  is  not 
direct,  but  indirect,  acting-  through  tlic  inflammation. 

The  next  question  is,Whnt  becomes  of  the  blood  coagulated  in  the 
rcssels,  und  what  is  its  relation  to  the  wall  of  the  vessel  ?  From  tlie 
injuries  of  arteries  and  veina,  we  are  onlj^  acquainted  with  one  meta- 
morphosis of  the  thrombus,  namolr,  its  organization  to  connective 
tissue.  In  extensive  venous  thrombi  Ihia  is  a  great  rarity,  and  leads 
of  course  to  complete  obliteration  of  the  vein.  Let  us  take  a  very 
simple  case,  a  venesection  tlirombos.  After  a  bleeding,  say  from  the 
median  vein,  from  an  acute  inflammation  of  the  cellular  tissue  there  is 
a  coagulation  of  blood  in  this  vein,  and  also  in  the  cephalic  and  ba&ifio 
veins,  down  to  the  wrist  and  up  to  the  axilla.  From  tlic  disturbanoe 
of  the  circulation  thus  caused,  there  is  great  oedema  of  the  whole  arm ; 
when  this  subsides,  wo  may  distinctly  feel  the  stilxnitaneoiis  veins  as 
Imrd  cords.  The  course  may  vary :  first,  the  affection  may  possibly 
end  in  resolution — under  timely  tretitmcnt  this  is  usual ;  the  patient 
should  be  kept  in  bed,  as  he  is  usually  feverish ;  the  arm  should  bo 
kept  absolutely  quiet,  and  covered  with  a  compress  thickly  coated 
with  mercurial  ointment.  At  the  same  lime  we  give  a  pui^tive,and, 
if  the  tongue  be  coaled,  an  emetic.  Under  this  treatment,  the  swell- 
ing of  the  arm  usually  decreases,  and  the  fever  subsides.  Then  the 
firm  venous  cords  can  be  firmly  felt,  in  »be  or  eight  days  they  become 
softer,  and  finally  cease  to  be  perceptible ;  we  very  rarely  have  the 
chance  to  examine  such  cases  anatomically  in  the  early  stages.  Hence, 
we  cannot  decide  to  what  extent,  if  ut  all,  the  walls  of  the  vein  partt- 
dpate  in  this  coagulation  of  the  blood ;  but,  from  the  symptoms  and 
the  examination  of  the  patient,  it  would  appear  that  the  fibrtuc  coagu- 
lated in  the  vessels  is  gradually  reabsorbed  and  mingles  with  the 
blood  without  injury,  like  otlier  blood  that  has  been  diffusely  extrara- 
sated  in  the  tissue.  Tlic  second  tennination  of  iuOammutiou  of  the 
»rm  after  venesection,  complicating  thrombosis,  is  the  formation  of 
abscess.  The  firet  symptoms  are  those  above  dcscribotl ;  but  then, 
either  in  the  l>end  of  the  elbow,  the  arm,  or  the  forearm,  a  more 
circumscribed  inflammatoTy  tumor  forms ;  this  increases  gradoally, 
and  finally  fluctuates  distinctly.  On  iocisiou,  pus  is  evacuated  from  a 
larger  or  smaller  cavity,  the  swelling  of  the  arm  then  gradually  de- 
creases, the  abscess  heals,  and  complete  cure  may  result  Anatomical 
examination  of  these  cases  shows  that  there  has  been  suppurative 
inflammation  in  the  connective  tissue  around  the  vein.  We  also  find 
that  the  ooats  of  the  thrombosed  veins  are  greatly  tliiokcned ;  tliis  is 
to  be  regarded  as  a  result,  not  as  a  cause  of  the  thrombosia.  I  will 
here  add  that  the  diagnosis  of  a  venous  thrombus  cannot  always  be 
made,  from  the  vein  feeling  like  a  bard  cord ;  for  occasionally  Inflam- 
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nutioa  in  the  cellular  lissue  around  the  Tcin  maj  extend,  and  cause 
condensation  and  tubc*Uke  tbickcaiug  of  tlio  sLcatli  of  the  veasci, 
■which  may  readily  cause  it  to  be  mistaken  for  tlirombus,  though  it 
doca  not  neofssarily  lead  to  it,  I  have  twice  seen  tliis  mistake  of 
peripUlebitic  cellular  induration  for  thrombus  of  tlio  saphcnoua  vein, 
and  I  consider  tt  impossible  to  make  a  certain  diagnosis  in  all  COSes. 
The  fact  tliat  sucIj  a  periphlebitis,  which  is  perfectly  analogous  to 
perilymphang-itis,  and  in  whicli  the  walls  of  the  veins  certainly  parti- 
cipate} can  cxiüt  without  thrombosis,  proves  beyond  a  duubt  that  the 
latter  is  not  necessarily  the  cauac  of  infhimmaLinn  of  llie  veins,  as  was 
formerly  supposed.  Another  possible  mctamorpbosia  of  thrombus  is 
friable  disintogration.  In  this,  aoftcning  of  the  clot  usually  begins  at 
the  point  where  the  thrombus  began,  that  is,  at  the  oldest  part.  The 
Gbriuc  breaks  down  into  a  pulp,  which  Is  yellowish  or  brownish,  and 
smf^ary  in  proportion  to  the  numlwr  of  red  bl(Kxl-t?orpusclt:a  contained 
in  the  coagulum.  This  disintegration  spresda  more  and  more;  even 
the  tunica  intima  of  the  vein  docs  not  escape,  it  becomes  wrinkled 
and  thickened.  The  thrombus  changes  to  pus,  which  mingles  with 
the  detritus  of  the  fibnnf>,  while  the  walls  of  the  veins  and  surrounding 
cellular  tissue  are  greatly  ihicJcened;  occasionally,  altbough  rarely, 
small  abscesses  form  in  the  walb  of  the  vein.  Hence,  here  the  inflam 
mation  of  the  wall  of  the  vein  is  to  be  regarded  as  the  result  of  soft- 
ening of  the  tltrombua,  and  the  pus  which  we  then  find  in  the  vein 
does  not  come  from  the  wound  (the  old  idea],  but  forms  in  the  vein 
(rum  the  blood-clot.  Often,  tdso,  the  puriform  fluid  is  only  fluid 
fibrous  detritus,  while  in  many  c&scb  good  thick  pus,  with  fully^dcvcl- 
oped  corpuscles,  may  be  found  in  these  veins.  If  tlic  wound  be  putrid, 
the  fibrous  detritus  in  the  vein  may  also  assume  a  putrid  character, 
putrid  fluid  being  token  up  by  capUlary  action  of  the  thrombus  from 
ttie  wound  and  acting  as  a  ferment  on  the  disintegrated  fibrine.  This 
c-ipillary  action  of  the  thrombus  might  also  be  euppa-^cd  to  causn  on 
acTtion  of  tlic  decomposed  secretion  on  tlie  blootl.  Of  course  there 
can  bo  no  extensive  flow  of  pus  or  other  secretion  from  the  wound 
into  the  vein,  as  the  opening  in  the  vessel  is  plugged  by  the  thrombus. 
Should  there  be  a  rapid  disintegration  nf  the  veiioua  thrombus  from 
the  peripheral  to  the  central  ends,  which  is  rare,  there  would  at  once 
be  venous  lucmorrhagc,  and  the  formation  of  a  new  thrombus,  so  tliat 
eren  then  there  could  be  no  entrance  of  the  pus  from  the  wound  into 
the  vein,  or  of  that  from  the  vein  into  tlic  blood ;  moretiver,  the  pus 
forming  and  collected  in  the  vein  is  so  shut  off  by  tlic  central  end  of 
tlie  thrombuH,  that  it  cannot  mingle  with  the  blood ;  at  least  this 
could  only  happen  if  the  oentml  end  of  the  thrombiui  tthould  be  entirely 
broken  down,  but  this  probably  bappens  very  exceptionally,  for  in 
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most  cases  there  are  constantly  new  deposits  of  fibnne,  while  dismte- 
gratiun  goes  ou  from  the  oldest  parts  of  the  thrombus.  You  will  thus 
imclemtaad  that  the  entrance  of  ptis  into  the  injured  vein  cannot  read- 
ily occur,  but  that,  as  will  bo  souu  stated,  tho  circunistances  must  be  ' 
very  peculiar  to  render  this  possible.  I  must  here  briefly  interrupt 
the  description,  to  stale  that  T^rcAowdoes  not  distinctly  acknowledge 
the  tru  us  formation  of  the  tlirombus  to  pus;  I  hare  no  doubt  on  this 
point ;  if  the  blood-ci'IIs  in  the  thrombus  have  the  power  of  increasing 
and  changing  to  tissue,  as  seems  most  probable,  there  is  no  reason 
for  not  referring  to  them  the  formation  of  pus  in  the  thrombus,  just  as 
wo  do  to  tlio  wliite  cells  wandering  out  of  the  vesGcls^  for  the  coagu- 
laUon  of  the  blood  is  not  firm  enough  to  entirely  prerent  oell-moTe- 
ment  That  the  tbnnnbus  may  change  to  true  pus  by  division  of  the 
while  blood-cells  does  not  appear  to  me  disproved  j  -we  have  already 
mentioned  that  this  pus,  which  is  usually  encapsulated,  does  not  enter 
the  circulation,  or  does  so  very  rarely,  and  hence  has  no  direct  con- 
nection with  pyaMnia.  To  resume  my  exjierienoes  of  venous  thrombi, 
and  the  history  of  tlux>mbus,  they  are  to  tho  effect  that  most  venous 
thrombi  are  the  result  of  very  acute  inflammatiun  of  cellidar  tissue, 
(espociiilly  under  fascia*,  or  tense  skin,  and  in  bone),  and  that  the 
coagulum  undergoes  the  same  metamorphoses  as  the  inflammatory 
new  formation.  If  the  latter  lead  to  formation  of  tissue,  tho  thrombi 
are  also  organized  to  connective  tissue ;  if  the  inflammation  goes  on 
to  suppuration  or  putrefaction,  tho  thrombi  iilso  suppurate  or  putrefy 
and  break  down.  This  is  the  easier  to  understand,  as  wo  know,  from 
Von  Jieckiinghauseri's  and  Uubno^t  investigations,  that  the  cells  from 
the  tissue  may  pass  through  the  walls  of  the  vein  into  tho  thrombus. 
The  walls  of  the  vein  have  the  same  fate  as  the  thrombus  and  sur> 
rounding  tissue:  they  are  bi6Uratcd  witli  plastic  matter,  and  become 
thicker,  or  they  suppurate. 

Tlirombus,  with  phlebitis,  may  also  run  its  course  as  a  purely 
local  disease,  as  not  unfnyiucntly  happens  after  venesection,  and 
in  some  otlicr  cases.  Then  there  can  only  be  further  danger  when 
tlie  tlirombus  is  friable,  or  when  there  is  purulent  or  putrid  destruo- 
tion  of  tho  eoagulum.  llic  central  end  of  the  thrombus  (as  we 
stated  when  speaking  of  arterial  thrombus)  usually  extends  to  the 
point  where  tlie  next  branch  joins,  and  has  a  conical  end,  whidi 
projects  a  little  (Fig.  59,  a),  and,  if  the  eoagulum  loses  its  Gmmess, 
a  portion  of  the  eoagulum  may  be  torn  off  by  the  current  of  blood, 
and  pass  into  the  circulation  ;  this  passes  into  the  larger  veins,  thence 
into  the  right  heart,  thence  to  the  pulmonary  artery,  in  whose 
branches  it  is  finally  arreste:!  at  some  point  of  bifurcation,  as  its  siae 
does  not  allow  it  to  pass  farther.     This  branch  of  the  pulmonary 
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artor/  is  now  closed  bj  a  clot  of  fibrine,  as  by  a  cork,  a  soK^lled 
embolus  ^  the  immediate  consoquenoe  ia  a  lack  of  blood  in  the  porta 
of  tlie  lung  previously  supplied  by  tbe  plugged 
artery.     Tins  ItxsJ  lack  of  blood  (iacbteraia  of  Fi«.  «>. 

Virchoic)  docs  not  usuidly  lust  long,  but  blood 
enters  the  empty  artery  &om  snuiil  collateral 
arteries ;  it  la  true,  blood  may  thus  again  enter 
the  vein,  but  it  comes  from  tlie  small  collateral 
branches,  and  üow»  very  slowly,  and  may  at  last 
stop  Altogether,  and  oongululion  extend  back- 
want  tluY>ugh  the  capillaries  even  into  the  throm- 
bosed arterial  branch.  Thus,  as  a  result  of  em- 
bolus in  tlie  artery,  the  whole  corresponding 
vasculnr  territory  is  thrombosed ;  there  may  also 
be  ruptures  of  tlie  vesnels,  hatmorrhitgcs ;  as  the 
arteries  of  the  lungs,  spleen,  and  kidneys,  con- 
stantly divide  into  smaller  branche»,  and  thus 
the  vascular  territory  constantly  enlarges  toiivard 
the  periphery,  and  resembles  a  cone  with  the 
apex  in  the  organ,  so  the  part  in  whirli  the 
•bore  coagulation  occurs  most  be  shaped  like  a   Diunm:  ii,n>nini<>n4or 

Kvcnuna  tlin>intKi*  pn^ 


'i' 


letting  Into  a  Uiv« 
trank;  6,a  bniacli  wltA- 
naltliminbiia:  Ibdilnrxl 
OowId;  throRcli  It  ituif 
dfuch  waAcmnj  inin  tit» 
cInrulAllou  the  tstuX  vf 
ttiB  Uirufabo»  «, 


wedge  or  cone.  In  pathological  anatomy  theao 
coagulatioos  due  to  embolifim  have  l)ccn  called 
"red  or  bfcmorrhagic  wcdgo-shaped  infiu-ctions.*' 
Frequently  as  these  wedge^liajK-d  infarctions 
occur,  they  are  not  a  necessary  result  of  embo 
ILun ;  for,  when  the  arterial  collateral  circulation  is  strong  cnuugh 
in  the  ischemic  part  to  drive  the  blofjd  through  the  capillaries, 
as  is  the  cose  in  otherwise  healthy  persons  and  in  animals,  as  well 
as  in  emboli  causing  little  mechanical  or  chemical  irritation  of  tbe 
tissue,  there  is  no  infarction,  at  all  event«  no  considerable  dis- 
turbonoe  of  circulation,  but  we  hare  simply  to  consider  the  local 
pnoessea  around  the  embolus,  as  foreign  bodies  in  the  branch 
of  the  artery.  These  local  processes  depend  on  the  character  of 
tbo  embolus ;  if  the  latter  bo  a  pure  6hrInous  clot,  there  is  a  slight 
thickening  of  the  wall  uf  the  vessel  at  the  point  where  the  cmlxilus  ia 
located  (usually  where  the  artery  divides  into  smaller  branches),  and 
the  latter  may  hare  oew  clots  deposited  around  it,  and  be  organised 
to  connective  tiraue,or  be  reabsorbetl.  Should  the  embolus  consist  of 
a  fibrous  clot  impregnat«!  with  pus  or  putrid  matter,  it  excites  suppu- 
rative or  putrefactive  inflammation,  not  only  in  the  wall  of  the  vcaael, 
but  also  in  the  parts  around.  The  metamori)ho»is  of  the  red  infiiro- 
tion  in  part  depends  on  its  eise,  partly  on  the  grade  of  the  etroulation 
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still  conÜQuing  in  parts  of  it,  and  parOy  on  the  embolua  causing  the 
trouble  If  Üic  latter  be  iiiiiocuoiis  and  ilie  infarction  be  small,  or  if 
it  be  still  uoiirisbcd  hy  somo  vessels  not  tlirombosed,  tho  conguliim 
formlag  the  iii£ftrctiou  maj  ngsän  be  düssolred,  or  eI»o  beoomo  organ- 
ized to  a  connective-tissue  cicatrix.  If  the  emboltis  be  innocuous,  but 
the  thrombus  exteniling-  oorapletely  through  the  wliolp  infarctionj  tlio 
tissue  and  coagulum  slowly  disintegrate  to  a  yellow,  granular,  diy 
pulp,  which  becomes  encttpbulatcd,  and  may  calcify ;  this  is  yeäoto 
diy  infarction.  If  the  embolus  be  impregnated  wlh  putrid  matter  or 
pus,  it  excites  putrid  or  suppurative  inflammation  all  about  it ;  the  in- 
farction also  becomes  putrid  or  purulent,  and  abscesses  form.  As  we 
were  just  speaking  of  the  lungs,  we  may  here  mention  that  these  al> 
BcesseSf  which  are  usually  periphcrul,  often  excito  pleurisy;  that  they 
ate  most  frequently  multiple  in  both  lungs,  and  may  even  induce  sup- 
puration of  the  pulmonary  pleura  over  tho  abscess,  and  may  thus 
occasionally  cause  pneumothorax. 

Vou  can  hardly  imagine,  gentlemen,  what  labor  tt  costs  to  demon- 
strate Ulis  connection  between  venous  thrombi  and  abscess  of  the 
lung,  so  that  1  can  here  announce  it  to  you  ss  a  simple  fact.  Vou 
will  read  tho  classical  works  of  VircAoui^  J'anum^  0,  Welder,  and 
others,  on  this  subject,  with  astonishment ;  it  would  t:ike  too  long  for 
me  to  enter  into  tlic  subject  more  fully ;  we  shall  here  assume  the 
right  of  only  taking  the  facld  from  theso  works.  AVe  now  understand 
lung  infarctions  and  abscesses ;  but  how  is  it  with  those  that  occur 
tmdcr  like  circumstaooes,  although  much  moro  rarely,  in  tho  liver, 
spleen,  kidney's,  and  muscles ;  arc  those  also  always  dependent  on 
emboli  ?  A  few  years  since  we  could  not  have  answered  this  ques- 
tion with  ccrtfunty ;  now  we  may  aflinn  it.  From  ejtpcrl mental  in- 
vestigations, especially  those  of  0.  Wi^r,  it  is  established  that  cei> 
tain  forms  of  emboli,  espcnally  flocculi  of  pus,  pass  the  pulmonary 
capillaries  without  difficulty,  may  enter  tho  left  heart,  and  thence  the 
systemic  cinndalion,  and  bo  arrested  in  the  spleen,  liver,  kidneys,  or 
elsewhere,  and  cause  abscesses.  This  explains  the  rare  cases  where, 
with  venous  thrombus,  there  are  no  abscesses  in  the  lungs,  while  they 
exist  in  otlier  organs.  If,  with  abscesses  in  the  lungs,  there  arc  em- 
bolio  infarctions  or  abscesses  in  part  supplied  by  tho  systemic  circula- 
tion, they  may  be  attributed  to  tho  formation  of  venous  thrombi 
through  the  pulmonary  abscess;  portions  fixim  these  thrombi  pa.«s 
into  the  left  heart,  and  thence  farther.  As  regards  Hvcr^bscesscs, 
Bu^h  has  observed  that  retrograde  movements  of  the  blood  from  the 
right  heart  take  place  in  tho  vena  ca\T»,  and  in  this  way  hepatic  emboli 
may  occur. 

The  cmbolio  origin  of  metastatic  abgcesac«  is  now  so  undoubted 
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that,  from  the  exutcnoe  of  one  of  these,  we  decide  certainly  on  a 
venous  thrombus  undergoing  putrid  or  suppurativa  Uqucfaotiou.  The 
discovery  of  llie  ounneotiun  may  be  easy  iu  some  cast«,  very  difBciilt 
ill  otlien» :  very  easy  tn  cases  of  thrombus  of  large  venous  trunks,  and 
embolism  of  branches  of  the  pulmonary  artery  lliat  may  be  readily 
reached  with  the  scissors;  very  difficult  where  there  is  siraply  coagu- 
lation in  some  small  venous  net-wor4c  (as  in  phlegmonous  iuilanimutiua 
or  decubitus)  and  embüli^m  of  capillaries  of  the  lungs,  spleen,  kidneys, 
liver,  muscles,  etc. ;  still,  these  latter  cases  ore  almost  iuumuL^rablcL 
On  favorable  objects  (as  in  cerebral  capillaries)  it  has  been  proved, 
beyond  a  doubt,  that  capillary  emboli  exist  in  some  cases ;  it  is  also 
certain  that  small  veins  become  thrombosed  in  all  suppurative  iullam- 
matlons ;  it  is  very  dlHiuuIt,  often  imjKwsible,  to  dcmonstmte  this 
anatomically  in  e\ciy  case.  From  what  s^Tiiptoms  we  conclude 
whether  a  txwgulum  is  old  or  recent,  will  be  taught  you  in  the  leo- 
tures  on  pathological  anatomy.  Hero  we  are  only  speaking  of  ractas- 
tatio  circumscribed  inflammations,  of  infarctions,  and  abscesäcs ;  these 
alone  arc  connected  with  venous  thrombi  and  emboli.  For  diffuse 
m4't:istatic  jufluramations  another  explaaation  must  be  sought;  we 
shall  treat  of  this  more  imder  septicemia  and  pyicmia.  Nor  shall  we 
hero  discuss  the  question  of  fever  in  phlebitis  and  in  the  formation  of 
metastatic  abscesses.  As  phlebitis,  with  lis  results,  so  very  oft«-*n 
comes  as  an  addition  to  ulreadv-existing  acute  inflammations,  it  is  dif- 
ficult to  judge  how  far  it  of  itself  cxoites  fever;  mctustatio  abscesses, 
like  all  other  points  of  inflammation,  undoubtedly  induce  fever;  we 
should  scarcely  expect  fever  from  a  simple  thrombus  of  the  vessels. 

The  treatment  of  phlebitis  and  tlirfmibus  is  the  same  as  that  of 
lymphangitis  and  other  similar  acute  Inflammations.  Careful  frictions 
witb  mercurial  ointment,  or,  if  we  &ar  detachment  of  the  cougulum, 
covering  the  part  with  compresses  smeared  with  mercurial  ointment, 
or  with  bladders  of  ice,  and  absolute  rest  of  the  aflfecte*!  |>art,  arc  iuJi- 
catetL  Under  pytomia  we  shall  speak  of  the  diagnosis  and  treatment 
of  metastatic  abooessea.  If  phlebitis  and  thrombosis  cause  local  sup- 
puration, the  abflOMsea  should  be  opened  as  soon  as  recognized. 
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LECTURE    XXVI. 


IL— Oanenl  Accidental  DUeuu  which  max  Moompin^  Wounds  ond  LomI  Influnou» 
tioas.  I.  Trmuuutia  ind  IntUmmatory  F«Tttr;  S.  Soptio  Favor  uid  Saptieunia; 
8.  Suppantiv«  fever  cud  PymmiB, 

U-aSN^LAL  ACCroENTAL  RISEASKS  WtUCU  MAT  ACOOMPAIfT  WOUPTDS  AJTO 
OTUEB  LOCAL  INFLAMMATIONS. 

The  local  accidental  traumatio  diseases  which  we  have  so  far  de- 
scribed are  always  accompauicd  hy  constitutional  disease,  which  is 
chieflj  though  not  always  feverish  in  its  nature.  Fever  Is  such  a  com- 
plication of  symptoms  tliat  It  may  seem  very  different  accordinja^  to 
the  addition  of  one  or  oilier  symptom ;  now  it  is  generally  detemiiacd 
only  to  say  that  there  is  fever  when  the  temperature  of  the  blood  is 
elevated,  and  to  measure  the  intensity  of  the  fever  by  the  heij;;;ht  of 
the  temperature.  I  do  not  think  it  advisable  to  combat  this  position, 
for  by  abandoning  It  wc  should  loae  the  common  idea  of  what  we  call 
fever,  and  throw  it  back  into  the  old  chaos.  But  I  must  tell  you  that 
there  ore  many  and  xcry  dangerous  general  diseases  in  patients  Tt'ith 
wounds  or  other  local  inQammations,  in  whii-h  no  change  of  tempera- 
ture of  the  blood  can  be  discovered ;  hence  the  latter  is  only  condi- 
tionally a  measure  of  tlie  patient's  danger.  Besides  the  elevation  of 
temperature,  in  fever  we  have  the  following  chief  symptoms:  Increased 
rapidity  of  cardiac  action  and  respiration,  loss  of  appctit«,  frequently 
nnnsea,  fooling  of  weakness,  great  sweating,  not  unfrcquently  trem- 
bhug  of  certain  groups  of  muscles  (in  cliills),  more  or  less  mental 
excitement  and  blunting  of  the  senses.  Fever  is  a  general  disease, 
which  may  result  from  many  causes ;  in  other  words,  the  number  of 
pyrogenous,  like  that  of  pfalogogenous  substances,  is  iuniuncrablc. 
Aooording  to  the  quantity  and  quality  of  these  substances  (which  wb 
term  poisons)  that  have  entered  the  blood,  one  or  other  si"t  of  symp- 
toms is  more  prominent:  thus  there  is  fever  with  very  high  tempera- 
ture, while  all  other  symptoms  are  slight ;  fever  with  great  blunting 
of  the  BCiiseSj  and  but  little  ele\'ation  of  bodily  temperature;  fever 
whose  prominent  symptom  is  severe  shivering,  so-called  chills ;  fever 
with  disturbance  of  the  gastric  function»,  fatigue,  etc.,  for  the  chief 
symptoms.  MTiy,  then,  should  we  not  have  fever  (a  state  of  intoxi- 
cation caused  by  materials  absorbed  from  wounds  or  points  of  inflam- 
mation) with  all  the  symptoms,  except  elevation  of  the  temperature 
of  the  blood  P  From  some  cause  or  other  this  particular  symptom 
might  in  some  cases  be  concealed  or  prevented  from  appearing.  But, 
u  already  stated,  we  shall  accept  the  present  view  of  fe^-er,  and  onlr 
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suppose  it  to  exist  where  we  find  elevation  of  temperature  of  tlie  blood, 
but  must  then  add  that  there  arc  cases  of  severe  general,  accidental 
traumalio  and  iufiammatory  diseases  which  run  their  course  without 
fever. 

But  there  is  anoUier  common  factor  of  these  general  diseases  tliat 
we  should  bear  in  mind,  viz.,  that  they  are  all  due  to  rcabsorption  of 
matters  that  form  in  the  nrounds  or  the  parts  around  them,  or  (what  is 
about  the  same  thing)  in  a  point  of  inÜammation.  Ou  this  point  we 
agree  with  tlie  present  views,  as  far  as  oonccms  traumatic  fever,  in< 
fljunmatory  fever,  pyjcmin,  and  scpticiemia,  less  so  perhaps  as  regards 
tetanus,  delirium  potatonim,  delirium  nervosum,  and  acute  mania. 
But  many  important  reasons  favor  the  view  of  the  latter  diseases  be* 
bg  also  of  humoral  origin ;  hence  I  shall  make  no  further  divisions 
unong  the  above  diseases. 

1.  Traitmaiic  and  Inßamnuxtory  Fevtr. — It  has  been  already 
explained  (page  82)  that  the  fever  appearing  in  wounded  patients  is 
partly  duo  to  the  blood  taking  up  materials  re-sulting  from  decompo- 
sition of  mortified  tissue  on  the  substance  of  die  wound,  partly  to  the 
absorption  of  materials  formed  by  tim  traumatic  or  accidnntol  inflam* 
mation ;  hence,  in  the  latter  case,"  the  nature  of  the  traumatic  and 
inflammatory  fever  is  perfectly  obscure.  On  this  supposition,  which 
we  provioualy  tried  briefly  to  prove,  it  will  depend  partly  on  the  local 
advantJtges  for  realworption,  partly  on  the  quality  and  (iu.intity  of 
pyrogenous  material  in  question,  how  great  the  poisoning  will  prove. 
There  arc  cases  where  the  vessels  opened  by  the  injury  close  so  rap- 
idly, and  the  whole  traumatic  inflammation  terminates  so  quickly,  that 
there  is  no  general  infection  or  fever  at  6rst,  and  they  may  not  oooar 
at  all ;  such  case«  are  rare  in  extensive  injuries,  they  are  the  ideal 
of  the  normal  course;  in  them  the  plastic  infiltration  on  the  edges  of 
the  wound  leads  quickly  and  throughout  the  wound  to  solid  organized 
new  funnatioDB,  growing  firmly  in  the  edges  of  the  wound,  aud  pass- 
ing GO  to  cioatrizatioa  immediately  or  after  precedent  granulation. 
If  wo  assume  this  case  as  a  normal  type,  every  traumatic  fever  is  a 
pathological  accident.  We  must  acknowledge  this  in  theorj',  but  in 
the  great  majority  of  cases,  in  wounds  of  any  size,  fc%*er  occurs  sooner 
or  later ;  hence  we  considered  it  advisable  to  treat  of  traumatic  fever  in 
the  previous  description  of  the  general  condition  of  the  wounded  pa- 
tient. We  have  still,  however,  to  add  something  to  what  was  then 
Mud,  which  at  that  time  it  would  have  been  difficult  for  you  to  undcr> 
stand.  Let  us  first  speak  of  the  period  at  which  traumatic  fever 
usually  appeal«,  and  of  it«  course.  In  many  caAes,  especially  where 
the  injury  haa  affected  tiasuea  previously  healthy,  the  fe\*cr  does  not 
begin  till  the  second  d.ty,  iocreaaes  rapidly,  and,  with  evening  rcmia* 
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sions,  remains  for  some  days  at  a  certain  hcJj^bt,  and  tlien  ceases 
gradually  (rarely  witbin  twenty-four  hours).  According  to  my  very 
niimcpous  observnticms,  in  far  the  greater  majority  of  casea  the  trau- 
motjc  fever  bc^ns  wiUiin  two  days  after  the  injury.  This  fever  U 
usunlly  represented  graphictdly  as  follow» : 
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FtT*r-corTft  «ftf  r  nmpauitlon  of  Uie  «no.  Rtcortrf.  TbU  and  th«  fhlVnrlBf  ferrNrnrrw  nro 
ftmjiiird  on  tlin  tmlo  of  Celsliu'a  UiemKinx^l^r.  EacIi  dpyrv«  i*  dtvldcil  Into  ten  parta, 
the  hnriiflulal  dlrfutotifl  Indlute  Um  Aay  of  Uiadlwue ;  tbr  cdtti!)  U  bukIi'  scTonlltr:-  io  Uiu 
moralw!  and  cwnltur  iiMiMtrMDval« :  ih«  two  tvMWj  Hum  indlc&lfl  tbo  nunliuura  ftna 
mlnlDnm  Domul  tempcrataro  of  ■  IwalUtr  p«r»otL 

The  curve  shows  thnt,  after  an  amputation  of  the  ami,  rendered 
necessary  by  an  injury  (measurement  was  accidentally  neglected  the 
first  daj-),  the  fever  did  not  begin  till  the  third  day,  tlien  continued 
from  the  fourth  to  the  seventh  day ;  after  the  eighth  day  the  patient 
remained  free  firom  fever.  In  other  cases,  however,  secondary  fever 
often  occurs  immediately  after  amputation.  Such  an  occurrence  of 
traumatic  fever  is  quite  frequent.  I  e-xplain  it  as  follows ;  Immcdi- 
fttely  after  the  injury  (he  tissue  of  the  edges  of  the  wound  was  closed 
by  infiltration  of  plastic  matter;  the  third  day  this  commeueed  to 
break  down  into  pus,  and  to  mingle  with  decomposed  shreds  of  tissue 
on  the  surface  of  the  wound,  thus  inducing  a  moderately  extensive 
inflammation  of  the  amputation  stump,  with  rcabsorption  of  pus  and 
other  products  of  decomposition  and  inÜammation ;  this  rcabsorption 
goes  on  till  checked  by  some  mechanical  cause  (diminished  pressure, 
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thiokcning  and  ]mrtiAl  closure  of  Üic  vessels,  etc.).  In  otLcr  caaes, 
thu  fever  begins  the  very  da^  of  tbe  Lnjurj;  we  see  this  when  blood 
lias  bocn  enclosed  between  the  flaps  of  the  united  wound  and  it  has 
rapidly  decomposed;  frcqucntlj,  also,  wbea  0|f>eratiüD5  have  been 
done  in  tissues  infiltrated  with  the  products  of  chronic  infiltration. 
Tlie  following  case  (Fig.  61)  may  servo  as  an  illustration  of  this 
second  class : 
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In  infiltration  of  the  tissue  from  chronic  inflammation,  the  finer 
lymphatic  capillaries  may  be  contracted  and  to  some  extent  clcMcd, 
and  hence,  for  some  time,  may  not  have  carried  oET  suffiHent  scnim 
from  the  tissue,  but  the  medium-sized  l^mphatio  vessels,  like  the  cor- 
responding veins,  which  in  chronic  inflammation  have  lon|f  been  ex- 
posed to  hi^h  pressure,  are  undoubtedly  distended,  perhaps  even 
gaping,  from  rigidity  of  their  wall»;  hence,  if  not  quickly  filled  with 
firm  plastic  infiltration  Crom  the  start,  they  take  up  a  good  deal  of  the 
secretion  from  the  wound;  moreover,  on  the  edges  of  wounds  in  mor- 
bidly-infiltrated tissue,  mortificatioQ  is  particularly  apt  to  occur.  This 
explanation  of  the  late  and  early  occurrence  of  tmumatic  fever  is 
purely  hj-potlietical ;  but  it  is  taken  from  and  has  been  induciMl  by 
numerous  observations.    It  might  also  be  assumed  that  in  one  C&M 
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tho  ferment  absorbed  into  tho  blood  acted  Tciy  slowlr,  in  iLDotber 
vciy  quickly ;  notbing  definite  can  bo  said  on  tiiifl  point.  As  I  foiv 
merly  believed  that  the  fever  was  always  caused  by  nervous  irritation, 
it  was  nooeasnry  to  suppose  that  this  irritability  was  varieil,  und  bcnoe 
the  febrilo  effect  might  occur  at  very  different  periods,  but  I  hare  en- 
tirely abandoned  this  theory. 

Traumatic  fcrcr  usually  lasts  a  week;  it  is  rarely  longer,  witliout 
some  visible  local  complication. 

When  there  is  on  accidental  inflammation  of  the  cellular  tissue, 
lymphatic  veseeU,  or  veiDS«  about  a  wound,  fever  occurs  simultaneously 
with  this  inflammation,  or  apparently  precedes  it  (coming  as  an  in- 
flammatory sorondary  fever,  either  immediately  after  the  traumatic 
fever  or  when  several  or  even  many  days  have  passed  without  fever). 
I  say  it  apparently  precedes,  because  the  Bret  signs  of  the  local  affec- 
tion uiay  have  escaped  us,  as  they  may  jxjsaibly  have  presented  no 
sensible  symptoms,  or  because  tho  poisonous  material  may  have  in- 
fected tltc  blood  sooner  than  it  did  the  parts  immediately  around;  tbe 
probability  of  the  latter  idea  is  bused  on  the  fact  tliut  poison,  taken 
into  the  lymphatic  vessels  or  veins  with  thelj-mph  or  blood,  flows  more 
rapidly  in  the  centre  of  tJie  vessel  than  along  its  walls,  and  thus  quickly 
readies  the  large  blood-vessels,  while  the  fluid,  moving  more  slowly 
along  the  walls  of  the  vessels,  only  gradually  paasee  into  the  prrivn»- 
oulAr tissue,  and  there  induces  iDflammation  by  tlie phlogogenous  poi- 
son, it  contains ;  thus  fever  (the  blood-infection)  may  appear  befere 
erysipelas,  lymphangitis,  or  phlebitis  (from  the  local  ii^fcctlon),  is  per- 
ceived, llie  course  of  this  secondary  fever  entirely  depends  on  that 
of  the  local  inflammation ;  as  tltc  latter  begins,  the  temperature  rises 
rapidly,  often  with  an  initial  cliill.  The  longer  these  secondary  fevers 
continue,  that  is,  the  longCT  the  poison  is  kept  up,  the  more  dangei^ 
ous  the  Condition  becomes;  rapid  emaciation,  great  sweating,  sleep- 
lessness, and  continued  loss  of  appetite,  arc  bad  e^-uiptonis  ;  usually  in 
these  secondary  fevers  there  is  al)9or]>tion  of  pus  or  infection  from 
vritkout.  Pronounced  erysijwlas  or  inflammation  of  the  lymphatic 
vessels  or  glands  are  the  relatively  most  favorable  forms  of  the  acci- 
dentil  inflammations,  as  sooner  or  latrr  thoy  generally  lead  to  a  certain 
usually  favorable  termination,  and  thus  are  somewhat  typical  in  their 
course,  although  the  duration  of  an  erysipelas  may  vary  &om  three 
days  to  three  weeks  or  more,  and  prove  very  debilitating ;  at  first  the 
fever-curve  rises  rapidly,  then  remains  fur  a  time  at  a  certain  height, 
usually  with  morning  remissiona;  not  unfrequently  tlie  temperature 
falls  rapidly ;  the  same  is  true  of  lymphangitis.  Fortunately,  it  is  rare 
for  lymphangitis  and  erysipelas  to  e-xtend  deep  into  the  cellular  tis- 
sue and  under  the  fasciie ;  in  sucb  a  case  the  disease  would  be  otassed 
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amon;;  the  scrercr  iallaaitnntions,  and  would  lose  its  somewhat  typical 
charaolcr. 

In  diffuse, deep  inflammation  oftlio  cellular  tissue,  wither  without 
venous  tfaromboBis,  the  fevor  docs  not  begin  so  suddenly»  but,  from  tbo 
firet,  always  has  a  decidedly  remittent  type,  and,  Uko  the  local  afleo- 
tlons,  ia  incomputable  in  its  furtlier  course ;  the  loss  of  strength,  the 
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cmaciatiun,  sweating,  sensitiveness,  and  excitability  of  the  patient, 
attain  the  highest  gnuleu  Intermittont  fever  and  metastatic  iiiflaiih 
mationa,  the  chief  symptoms  of  those  malij^ont  tniumatio  fevers 
which  we  eall  '*  jiyscmia,"  arc  greatly  to  be  feared  in  such  cases. 

In  all  these  fevers  the  quantity  of  urea  is  increased  and  exceeds 
the  amount  of  nitrogenous  food  consumed ;  at  the  same  time,  accord- 
ing to  recent  investigations,  the  weight  of  the  body  diminishes  con- 
siderably. 

As  lonpf  OS  the  constitutional  symptoms,  especially  those  due  to 
the  fever,  do  not  extend  beyond  the  above,  and  cspeciidly  if  the  dla- 
esse  does  not  prove  futui,  wo  ore  generally  satisfied  with  the  terms 
"  traumatic,  suppurative,  or  seooodary  fever."  But,  if  other  symptoms 
occur,  and  death  results,  these  Bcrcrcr  infections  have  two  other 
names,  **  septiciemia  "  and  "  pyemia."  We  follow  this  commoa  cUssi- 
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3.  Septic  Jf^ever  {Septicemia). — By  scpticicmift,  we  understand  a 
oonstilutionni,  genemlly  ocuto  disease,  whioh  is  due  to  ilie  abeorption 
of  various  putrid  substÄDCf^  iuto  tbc  blood,  ami  it  is  thought  thot 
tbesc  act  as  ferments  in  the  blood,  and  spoil  it  so  tbat  it  cannot  fulfil 
ita  physiolc^cal  ümctions.  This  disease  may  be  iaduced  in  ani- 
mals by  injecting'  putrid  matter  into  tboir  blood  or  subcutaneous  tis- 
sue, and  it  has  been  found  that  large  animals  (large  dogs,  horses,  etc.) 
may,  under  certain  circumstances,  live  through  the  putrefactive  blood- 
poisoning,  although  it  makes  them  very  sick.  Certain  circumstnnecs 
are  necessary  fur  putrid  umtter  to  be  taken  into  the  blood  of  man  ; 
such  substances  arc  only  t;iken  through  the  healthy  sliin  and  mucous 
membranes  when  the  putrid  8u1>stances  have  a  destructive  or  cauter- 
ant  action,  or  an  active  power  of  penetrating,  like  fungi  and  infusoria. 
Diseased  skin  or  wound  surfaces  take  up  such  putrid  matters  more 
readily,  but  even  they  ouly  do  so  uuder  certaiu  circuinsluuccs ;  fur 
instance,  they  da  not  readily  pass  through  well-organizcfl,  iminjured 
granulations.  If  we  dress  a  nicely-granulating  wound  on  a  dog  with 
diarpie  di])ped  in  the  filthiest  putrid  matter,  if  the  latter  contain  no 
oauterant  substance  that  may  destroy  the  granulation  surfaee,  the  ani- 
mal will  not  sicken,  nothing  will  be  absorbed.  Ilenco  I  conclude  that 
the  poison  must  in  some  way  be  prevented  from  entering  the  blood- 
vessels in  the  surface  of  the  granulations.  If  tbc  septic  poison  bo  in- 
troduced into  the  fresh  tissue,  it  not  only  excites  severe  local  inflam- 
mation, but  quickly  induces  general  fever.  From  these  peculiar  con- 
ditions under  which  infection  from  putrid  substances  usually  takes 
place,  it  seems  to  me  evident  that  the  poison  is  absorbed  clucfly  by 
the  lymphatic  vessels,  as  T  liavc  already  mentioned.  Remember,  also, 
that,  in  contused  wounds,  deeoni[K>sing  shreds  of  firm  connective  tis- 
sue, especially  of  tendons  and  fosdie,  often  lie  for  a  long  time  on 
gianulattug  wounds,  without  any  septic  poison  passing  from  them 
through  the  superficial  vessels  of  the  granulations  into  the  blood  j  this 
observation  verifies  the  experiments  made  on  dogs.  But,  if  the  [Xiison 
be  not  taken  up  by  the  blootl-vessels,  or  be  taken  only  under  certain 
ärcumstonees,  it  is  very  probable  that  its  absorption  is  chieQy  through 
the  lymphatic  vessels.  I  will  not  deny  that  possibly  in  certain  swol- 
len states  of  the  walls  of  the  blood-vessels,  as  well  as  from  cspUlary 
attraction,  and  also  through  the  thrombi  of  the  vessels,  infectious  mate- 
rials nifty  reach  tlie  blood,  nor  that  cells  take  up  septic  molecular 
substances  and  may  wander  with  them  into  the  blood-vessels ;  but,  on 
the  whole,  I  consider  this  mode  of  infection  the  exception,  especially 
if  the  infectious  substance  bo  not  dissolved,  but  exist  as  very  fine 
molecules ;  if,  for  instance,  it  be  taken  up  in  the  form  of  dust.  Uf  the 
healthy  parts  of  the  body  exposed  to  the  air,  it  has  only  been  proved 
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that  dust-like  bodies  (as  oo&l-dust)  cntiT  the  lungs,  and  may  thcnca 
reach  the  bronchial  glamls  (thence  also  the  blood),  while  a  similar 
absorption  from  the  walls  of  tbu  iutestincs  has  not  yd  Iwen  obacrred 
or  cxperimontallj  provetL  Should  the  miasmata  realljr  be  small  fungi, 
that  is,  molecular  bodies,  from  what  has  been  said,  it  would  seem  very 
probiiblo  that  the  iufeetion  may  take  place  throuj^  the  respiration ;  if 
ibis  »hould  be  provetl,  it  might  be  of  great  practical  consequence- 

Of  late,  many  attempts  Imvc  bccu  made  to  determiue  what  sub- 
stance in  dccompoeing  animal  tissue  is  the  true  poisonous  principle, 
nnd  for  thi&  purpose  putrid  lluids  have  been  treated  chemically  till 
some  one  body  should  be  found  which  in  the  smallest  dose  should  ex- 
cite the  ^mptonis  of  septic  poisoning.  Thus  Herrmann  lias  [jroducud 
m  body  of  this  nature  from  decomposing  yeast,  which  he  calls  »cpahi. 
To  prove  that  thi«  body  aione  (whoM  presence  Fiachtr  could  not 
prove  in  decomposing  serum  or  pus)  is  the  poison,  it  would  be  noccft* 
sary  to  prove  the  innocuousness  of  all  other  bodies  chemically  formed 
during  putrefaction.  But  this  cannot  be  done ;  sulphuretted  hydro 
gen,  Bulphurct  of  ammonium,  butyric  acid,  Icucin,  and  some  other  sub* 
stances,  forming  during  the  pntj^faciion  of  organic  bodies,  also  act  oa 
septic  poisons  when  injected  into  the  blood,  so  that  I  cannot  enter 
into  the  laborious  scarcli  fur  ont  body  in  the  putrid  fluids,  which  shall 
l)oar  all  the  blame  of  ihe  injurions  cfTccts,  It  is  very  probable  that 
in  decomposing  tiuJds,  occurdiug  to  their  qualities,  degree  of  concen- 
tration, temperature,  etc.,  ve^  many  different  poisonous  subslanoca 
may  form,  which  I  further  imagine  as  going  on  changing  till  tbey 
reach  some  fimd  lonniual  stage ;  dooompooitioD  is  analogous  to  fer^ 
mentation,  although  much  more  complic-ated. 

AAvr  these  general  observations,  we  shall  couaider  those  suigioal 
cases  that  give  rise  to  septic  infection.  Fini't  come  the  cases  wbero 
there  is  decomposition  on  recent  wound»;  it  usually  appears  within 
the  6r9t  three  days  whether  in  sucli  cases  there  will  be  intense,  un- 
usual, local,  and  general  infection.  If  the  local  infection  merely  evinoo 
it«e1f  in  moderate  luflammation,  which  soon  loads  to  circumscribed 
suppuration,  if  the  general  infection  be  followed  by  moderate  fever, 
the  affection  would  come  under  the  head  of  traumatic  fever.  But  if 
the  local  infection  be  very  extensive,  with  phlegmonous  inflammation 
and  putrefaction,  and  the  general  condition  assume  a  charantfrr  soon 
to  be  described,  we  call  the  state  septieicmia.  In  other  oases  the  re- 
»beorption  of  putrid  matter  takes  place  from  a  traumatic  or  idiopathio 
extensive  gangrcnoos  spot  (as  from  gangrene  due  to  disease  of  the 
arl<*rie5);  this  is  more  froqui?nt1y  the  case  in  moist  than  in  dry  gon- 
gr-Mn'.  Ill  tlic  same  way  llio  n-rpiireinents  for  the  rraliB<.ir]>li(>n  of 
putrid  substances  exist,  if  after  delivery  the  placental  surfJaoe  of  the 
S8 


136 


TRAUMATIC  AND   INFLAMMATORY  DISEASES,  ETC. 


uterus  becomes  gangrenous;  some  of  the  cases  of  puerperal  fc.er  are 
•q>ticecroia. 

It  will  be  evident  to  jou  that  the  term  scptinrmia  essentially'  do 
pends  on  the  etiology,  just  like  the  group  of  "tj-phous"  discasea; 
aud  tliat  mild  scptic-traumatio  fct'er  has  ilie  same  relation  to  septi- 
cscmia  that  typhus  febiicula  has  to  typhus;  in  fnrt,  the  name  "septic 
fcbriculft"  has  betm  proixMcd.  Still,  as  typhus  in  its  different  forma 
is  cliaracteri^ed  by  its  symptom atologj*  and  patholof^ica)  anatomy,  tliia 
is  also  the  case  in  septiciemia^  aliliougb  in  it  the  patbologico-anatomical 
appenrances  are  slight  Now,  what  characterizes  the  course  of  septi- 
Gcemia  ?  The  nervous  symptoms  deserve  tlie  first  mention :  the  patients 
are  apathetic  and  sleepy,  if  not  entirely  comatose ;  rarely  there  is  fear- 
ful excitement,  and  occasionally  maniacal  delirium;  at  the  same  time 
the  subjective  feelings  are  good ;  the  patients  do  not  suffer  much.  The 
tongue  is  dry,  often  as  hard  as  wood,  which  renders  the  speech  very 
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peculiar;  the  patients  are  thirsty,  but  rarely  drink,  nn  account  of  their 
great  apailiy.  Not  always,  but  very  frequently,  there  is  profuse  diap- 
riiCBa,  more  rarely  vomiting.    At  first  there  may  be  great  sweating. 
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later  the  skin  is  dry  and  flabby.  The  urine  is  scanty,  very  conoen- 
tnitcd,  and  occasionally  albumiuous.  As  the  disease  progresses,  the 
pattCQt  passes  his  urine  and  fioces  in  bed.  Bed-sores  over  the  sacrum 
OD6ur  early.  Tlic  fever  (as  shown  by  the  bodily  temperature)  at  first 
rises  hif;h,  in  acute  pure  scpticiemia  intercurrent  chills  never  occur  in 
the  course  of  the  disease,  and  initial  cbUU  are  TCty  rare;  later  in  tlie 
disease  tlic  temperature  falls  to  the  normal  or  even  below  it;  usually 
llic  patient  die«  in  perfect  collapse,  nith  a  thread-like,  very  frcque-nt 
pulse;  often  the  agony  laata  over  twcniy-four  hours;  the  low  tempera- 
ture inny  generally  be  roeasurcd  by  the  coldness  of  the  extremities- 

This  is  the  usual  course  of  acute  pure  septicemia  irom  recent  in- 
juries; but  the  patient  may  die  in  the  first  stages,  with  rising  tempera- 
ture. Cases  aldo  occur  where  the  onset  of  the  fever  is  scarcely  marked 
by  an  elevation  of  tcmperatiirc,  and  lastly  some  cases  run  their  course 
without  fever  or  with  abnormally  low  temperature;  the  latter  occurs 
csix*da11y  in  old  persons  with  spontaneous  gangrene ;  but  the  other 
symptoms  above  mentioned  usually  exists  From  this  and  particularly 
frf)m  the  alx>vc  curve,  we  see  tluit  falling  of  tlic  temperature  of  itself 
is  by  no  means  a  sign  of  improvement,  but  that  tlic  other  constitutional 
^rmptoms  (strength,  mental  state,  tongue,  pulse,  etc.)  must  also  be 
taken  into  consideration. 

I  ho[>c  thiit,  from  what  has  l>een  said,  you  have  formed  a  true  idea 
of  septicemia.  "\V*hcre  the  symptoms  of  the  disease  are  marked,  the 
prognosis  ia  very  bad ;  we  shall  speak  of  the  treatment  at  Uie  end  of 
this  section. 

Wo  now  come  to  the  poit-^mortem  appearance».  Occasionally  it 
is  difficult  for  us  to  recognize  on  the  cadaver  the  oedematous  inßltratlon 
and  brownish  discoloration  of  the  skin  tlmt  we  obsen*ed  about  the 
wound  during  life.  In  other  cases  that  had«  long  course  (sir  to  eight 
days)  wo  find  the  subcutaneous  tissue  infiUmted  with  blcxxly,  serous 
fluid;  where  the  course  is  still  longer  (two  weeks  or  more)  the  disease 
shows  itself  mostly  by  extenüve  suppuration  of  the  cellular  tissue, 
with  more  or  leas  extensive  gangrene  of  the  skin.  Frequently  the  in- 
ternal organs  present  no  niurbid  appeaniooes.  If  there  was  continued 
profuse  diarrfaoea  during  life,  you  find  swelling  of  the  solitary  and 
oonglobate  intestinal  follicles.  The  spleen  is  often  enlarged  and 
softened,  rarely  it  is  of  a  normal  size  and  Grmness;  the  liver  is  usually 
full  of  blood,  relaxed,  and  very  friable,  but  without  further  change, 
tu  the  heart  the  blood  is  lumpy,  half-clotted,  tarry,  and  jarcly  finuly 
coaguhited,  bufiy ;  in  most  cases  (he  lungs  are  normal.  Somctimea 
we  find  diffuse  single  or  double  pleurisy  of  moderate  extent,  and  also 
traces  of  pericarditis.  Under  py.'pinia  we  shall  speak  more  fully  of 
these  diffuse  motaststic  infliimmatinns  whicb  are  not  due  (o  emboli; 
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here  it  la  not  very  necessary  to  do  so  any  more  than  it  is  to  treat  of 
embolic  inlkrcliotis  and  putrid  nlisccsses,  which  arc  c-xccptioaaUy 
found  in  snpttcxmia  when  the  paUenla  resist  the  diäcase  a  long  tImCf 
and  venous  tlirombi  have  occurred  about  tiie  wound  or  ganffrenoua  spot. 
Ab  nothing  special  has  been  found  on  chemical  analysis  of  the  blood 
from  the  bodies  of  such  cases,  it  must  be  acknowledged  that  what  wo 
und  post  mortem  adds  litUe  that  ia  characteristic  to  the  picture  of  the 
dtsesa^  -which  is  essentially  ctiologico-symptomatological;  if  we  have 
not  seen  the  patient  during  life,  we  shall  often  examine  the  dead  body 
in  vain  for  some  palpable  cause  of  death. 

3.  Stippurative  Fever,  Pyo^iia-, — Pywrnia  (the  name  was  formed  by 
Piorry  from  ttvov,  pus,  and  c?/*a,  blood)  is  a  disease  which  we  suppose 
to  be  due  to  the  absorption  of  pus  or  it«  constituents  into  the  blood; 
it  holds  the  same  relulion  to  simple  inflammatory  and  suppurative 
fever  that  septinemta  docs  to  simple  primtiry  traumatic  fever;  it  is 
»jTnplomatologiaillyclmractcrizcd  byiiitcnnittcnt  attacks  of  fever,  and 
in  iU  pathological  anatomy  by  the  frequency  of  metastatic  abscesses 
and  metastatic  diffuse  inflammations.  Otiier  names  for  tliis  disease  are : 
metastutio  suppuratire  dysoraua,  pus,  disease,  puruleut  diathesis. 

To  give  you  at  once  an  approximate  picture  of  this  disease,  I  will 
describe  fur  you  a  case  of  pya:mia. 

A  wounded  patient  enters  the  hospital  with  a  compound  fracture 
of  the  leg  just  above  the  ankle.  The  injury  has  resulted  from  the 
fttU  of  a  hea^-y  body.  You  examine  the  woxmd,  find  an  ulilique  irao- 
ture  of  the  ttbia,  but  oon.<idcr  the  injury  of  such  n  nature  tiiat  it  may 
hcah  So  you  apply  a  dressing ;  at  first  the  patient  feels  very  well ; 
ho  has  but  little  fever  till  about  the  third  or  fourth  day,  thon  the 
wound  becomes  more  inflamed,  secretes  relatively  little  pus,  the  siu^ 
rounding  skin  becomes  oedematous  and  re<I,  the  patient  grows  very 
feverish,  especially  toward  evening,  the  swelling  about  the  wound  in- 
creases and  slowly  spreads,  the  whole  leg  grows  swollen  and  red,  the 
ankle-joint  very  painful ;  on  pressure  over  the  leg,  a  thin,  badly-smell- 
ing  pus  Hows  slowly  from  the  wound;  the  swelling  remains  limited  to 
the  log;  there  is  no  trouble  of  the  mind,  no  sign  of  intense,  acuta 
sepdcwmia ;  the  patient  is  exceedingly  sensitive  to  everj-  dressing,  he 
ia  restless  and  discouraged;  there  is  febris  continua  rcmittens,  witli 
high  evening  tem]>crature,  and  frequent,  full,  tense  pulse;  the  appe- 
tile  is  lost,  and  the  tongue  heavily  coated.  Tliis  woidd  be  about  the 
twelfth  day  after  the  injury.  Quantities  of  pus  flow  from  different 
parts  of  the  wound ;  somewhat  above  it  fluctuation  is  distinct;  this 
oollcction  of  pus  may  he  emcuated  through  the  wound  by  careful  press- 
ure, but  tlic  escape  is  greatly  impeded,  and  an  incision  must  be  made 
at  the  above  point.     This  being  done,  a  moderate  quantity  of  pus  is 
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eracnated ;  &  few  Iiours  later  the  patient  has  a  severe  clilU,  then  dry 
buraing^  heat,  ami,  lastlr»  profuse  swcatiug.  The  appearance  of  the 
wound  improves  somewhat ;  but  this  docs  not  last  long  ;  we  soon  no- 
tice a  new  abscess  near  the  wound,  but  rather  behind  it  in  the  calf; 
there  is  another  chill ;  more  oounteropenings  arc  required  at  different 
spots  to  give  exit  to  the  pus,  which  forms  in  quantities.  The  left  leg 
is  the  injured  one ;  some  morning  the  paiicot  complains  of  great  paiji 
in  the  right  knee-joint,  which  is  somewhat  swollen,  and  is  painful  on 
every  motion.  Tlie  nights  are  sleepless,  the  patient  eats  very  little, 
drinks  B  great  deal,  and  becomes  much  debilitated;  he  emaciates, 
cspccially  in  the  face,  tJie  color  of  tlic  »kin  changes  to  yellowish,  the 
chills -reciu* ;  the  patient  tlien  begins  to  complain  of  pressure  on  the 
cutest ;  he  coughs  some,  hut  raises  Utile  sputum ;  on  examining  the 
chest,  you  find  a  moderate  pleuritic  exudation  on  one  or  both  sides, 
from  which,  however,  the  patient  docs  not  suffer  much,  but  ho  com- 
plains more  of  the  right  knee,  wluch  is  now  much  swollen,  and  con- 
taiofl  a  great  deal  of  fluid ;  as  the  patient  sweats  a  great  deal,  the 
ttrme  becomes  very  concentrated,  and  is  occasionally  albuminous. 
Finally,  tliere  is  decubitus,  but  the  patient  does  not  complain  much 
of  this;  he  lies  quietly,  half  insensible,  mutteriug  to  himself.  This 
would  be  about  the  twentieth  day  after  the  injury  ;  the  wound  is  drj', 
th(»  patient  looks  miserable;  the  face,  and  especially  the  neclt,  is  ema- 
ciated, the  skin  is  very  jaundiced,  the  eyes  dull,  the  trembling  tongue 
is  perfectly  dry,  the  skin  cool,  the  temperature  low,  and  only  elevated 
Kt  evening,  the  pulse  small  and  frequent,  the  respirations  slow,  tho 
breath  of  a  jw^uliar  cadaveric  odor ;  tlio  patient  becomes  entirely  ua- 
oonscitms,  and  may,  perhafJB,  remain  so  for  Iwpnty-four  hours  before 
death.  On  autop^t/,  you  find  ootliing  pathological  in  the  skull; 
heart  and  pericardium  normal;  in  the  right  auricle  and  ventricle  a 
firmly-oosgulated,  white,  fibrinous  clot;  both  pleural  cavities  are  üllod 
with  a  cloudy,  serous  fluid ;  the  surfaces  of  the  lungs  are  covered  with 
a  net-like  layer  of  jaundiced  fibriue ;  on  tearing  this  off,  under  it,  in  the 
aulntaiice  of  the  lung,  but  particularly  on  its  siufacc,  you  fmd  t|uite 
6rm  Dodule.t,  as  large  as  a  bean  or  chestnut.  These  ore  found  chiefly 
in  the  lower  lobes ;  sections  through  them  show  that  tliey  are  mostly 
abaoesees.  'Hie  parencliyma  of  the  lungs,  somewhat  condensed,  forms 
the  capsule  of  a  cavity,  which  is  filled  with  pus  and  disint^jrrated 
1ung>tissue ;  others  of  these  nodules  are  bloody  red,  and,  on  section, 
the  cut  surface  is  somewhat  granular,  and  in  their  midst  there  are  oo- 
cnnonol  spots  of  pus  of  various  size,  and  it  is  evident  that  they 
change  to  abscesses.  Tbey  are  the  red  infarctiotis,  terminating  in 
absoeases,  vith  which  you  arc  already  acquainted.  Some  of  these 
•liscesflca  lie  so  near  the  surface  that  they  implicate  the  pleura,  and 


340 


TBAUUATIO  JIXO  IKFLAUMATORT  DISEASES,  ETC. 


the  pleuritis  is  eccondaiy.  The  Urcr  is  quite  vascular  and  friable,  but 
is  otbcrwiac  apparently  normal.  The  spleen  is  somewliat  entailed, 
and,  on  Bection,  shows  a  few  firm,  wedge-shaped  nodules,  with  their 
point»  inward,  and  their  broad  outer  ends  along  tlie  surface ;  they  re- 
semble tlie  red  infarctions  of  the  lungs,  and  within  they  ahio  have 
partly  broken  down  into  pus.  ITie  intestines,  urinary  and  genital 
organs,  show  nothing  abnormal.  An  incision  into  the  right  knee, 
which  WOB  painful  during  life,  evacuates  a  quantity  of  flocculent  pus; 
the  B^-novial  membrane  is  swollen,  and  in  part  hiemorrhagic,  injected ; 
the  lustre  of  the  articular  cartilage  is  dulled.  Exaniinaiion  of  the 
wound  shows  little  more  than  we  found  on  the  liWng  patient ;  that  is, 
extensive  suppuration  of  the  deep  and  subcutaneous  cellular  tissue,  as 
well  as  pus  in  the  ankle-joint ;  the  walls  of  all  these  collections  of  pus 
ronxUt  mostly  of  broken-down  tissue,  true  granulation  has  only  oo- 
curred  at  a  few  points.  The  fracture  is,  however,  more  complicated 
than  had  been  supposed,  for  a  longitudinal  fissure  reaches  to  the 
ankle-joint,  and  on  the  posterior  aspect  of  tlio  tibia,  whidi  we  could 
not  examine  during  life,  there  are  several  detached  fragments  of  bone^ 
In  the  veins  of  the  leg  there  arc  old  plugs  of  fibrinc  here  and  there, 
also  yellow  purifurm  detritus,  and  iu  some  places  pure  pus. 

Let  us  make  some  reflections  on  this  case,  and  suppose  that  you 
have  seen  a  scries  of  such  cases,  so  that  you  are  convinced  that  it  is 
not  on  accidental  association  of  various  diseases,  but  a  regular  com- 
bination. You  have  an  extensive,  steadily-increasing  suppuration  in 
an  extremity,  with  intense  continued  fever,  which  has  exacerbations. 
To  this  are  added  suppuration  in  some  distant  joint,  and  circumscribed 
inflammations,  ending  in  formation  of  abscesses  in  the  lungs  and  other 
organs.  These  multiple  points  of  inflammation  keep  up  the  fever, 
and  they  disturb  the  functions  of  tlic  affected  organs,  and  the  patient 
dies  of  exhaustion.  The  peculiar  and  essential  feature,  as  you  will 
readily  see,  is  the  appearance  of  various  points  of  inflammation,  after 
the  primary  suppuration  has  attained  a  certain  jTTuflc.  V'ou  k-now  the 
explanation  of  the  occurrence  of  metastatic  abscesses:  they  arc  al- 
ways caused  by  venous  thrombosis  and  embolism;  it  is  unnecessary 
to  reour  to  this.  It  is  more  difScult  to  explain  the  <7tßu*e  mftaMatic 
ir^ammaiion«  which  occur  l>oth  in  septicaemia  and  pyaemia ;  they  by  no 
means  always  depend  on  alutcessca  of  the  lungs,  as  does  pleurisy  in 
the  cues  above  mentioned;  there  are  metastatic  diffuse  abscesses  of 
the  eye,  cerebral  membranes,  subcutaneotis  tissue,  joints,  periosteum, 
liver,  spleen,  kidneys,  pleura,  pericardium,  etc.,  which  are  independent 
of  abaoesses  or  emboli.  The  occurrence  of  these  metastases  cannot 
always  be  exactly  explained.  If  the  metastatic  disease  Ix^  nearly 
imited  to  the  original  abscess,  it  might  be  attributed  to  conduction 
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of  tbo  indammation  from  tho  latter,  possibly  tbrough  the  lymphatic 
vessels;  as  in  coses  where,  after  amputation  of  the  breast  or  exaN 
tioulntion  of  the  humeniit,  there  is  pleurisy  of  the  same  Ride,  or  a 
fracture  of  the  lower  thinl  of  the  leg  is  accompanied  by  suppunitiun 
of  the  knee-joint.  lo  other  cases  it  is  possible  that  a  part  already 
diseased,  or  predisposed  to  inflammation,  becumcs  acutely  alTecteJ,  as 
a  result  of  tho  general  febrile  disturbance ;  fur  instance,  somctiniea 
fracture  c-iUus,  gay  of  tho  radius,  that  is  already  tolerably  firm,  sup* 
purstes  in  the  tliird  or  fourth  week,  if  tho  patient  becomes  pyemia 
from  a  complicated  fracture  of  the  leg,  or  from  a  bed-sore.  But  there  arci 
many  cases  where,  as  aliove  stated,  such  explanations  prove  insufficient. 
Then  We  try  to  satisfy  ourselves  that  there  was  a  predisposition  to  in- 
HAmmations,  especially  to  suppuration  in  certain  organs,  which  i» 
Deceas&rily  accompanied  by  pus-poisoning;  that  the  pus*poison  ciruu* 
latiag  in  the  blood  has  a  specific  phlogogcnous  action  on  certain  organs, 
I  can  give  you  no  farther  explanation  on  this  point,  but  would  like  to 
render  this  hypothesis  a  tittle  more  plausible  to  you,  by  comparing  it 
with  analogous  obser%'ations  on  the  specific  phlngogcnous  action  of 
certjiin  drugs,  of  which  wc  have  already  spoken  when  treating  of  the 
etiology  of  inflammation,  and  its  toxic-miasmatiu  causes,  and  their 
mode  of  action  (page  257)>  Disuse  metastatic  inflammations  of  iiv 
temal  organs  are  rare,  unless  among  them  wo  include  the  difl'use  en- 
largcmcut  of  the  spleen,  whicli  is  frequent,  if  not  constant,  in  pyieinia. 
The  diagnosis  of  metastatio  abftoesses  and  inflammations  is  easy,  where 
they  lie  at  the  surface  of  the  body  and  extremities;  metastatic  me- 
ningitis or  choroiditis  is  rehilively  easy  to  recognize.  Tlie  diagnosis 
of  metastases  to  the  lung  mar  prove  diflücult ;  tlic  foci  arc  often  so 
small  and  so  scattered  in  the  lung  tliat  lliey  cannot  bo  detected  by 
percussion ;  the  accidental  pleuritic  effusion  often  aids  in  the  diagnoüs 
of  metaslAlic  pulmonary  absoesses ;  if  there  are  bloody  sputa  and 
&c\'ere  bronohi:il  catarrh,  tlie  diagnosis  may  be  considered  certain ;  the 
subjective  symptoms  arc  often  very  slight ;  the  dyspnoea  is  only  severe 
whe«  there  is  extensive  pleuritjo  effusion.  In  pyajrala  there  is  often 
more  or  less  jaundice.  It  is  not  yet  fully-determined  whether,  in  these 
cases,  the  coloring  matter  of  the  bile  is  formed  from  the  rod  coloring 
mailer  of  the  blooti  without  the  inter^-ention  of  the  liver,  or  if  icl**rus 
erer  can  occur  witboutr  the  liver  having  something  to  do  with  it,  al- 
though most  ol>scr\'ers  regard  it  as  always  being  hcjiatogcnuus.  At 
all  events,  icterus  in  pyieniiu  does  not  admit  a  dlagiioäls  of  abscess  of 
the  liver;  this  may  be  suspected  if  there  be  great  pain  in  the  hepalio 
rogioo,  but,  instead  of  the  expected  hepatic  abscess,  I  have^  in  such 
sases,  occasionally  found  acute  difl'use  softening  nf  the  liver,  which 
was  accompanied  by  almost  bronzc-llkc  icterus.     Euhirgement  of  the 
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spleen  may  sometimes  be  diagnoses!  by  percussion.  Occflsionally, 
albumen,  with  epitliclial  and  gelatinous  casts  und  bloou  iu  the  urine, 
espcciully  if  tliere  bo  considejable  coincident  decreaMt  in  the  amount 
of  urine  excreted,  justifies  a  diagnosis  of  acute  metastatic  nephritis ; 
but  during  life  it  cannot  be  certainly  dtrteniilned  wbctlier  the 
kidney  has  numerous  metastatic  abscesses  or  is  diffusely  intiame<1, 
a«  may  also  occur  metastatically.  PuImoDAiy  and  splenic  absccBscs, 
as  well  as  articular  inflammations,  are  the  most  frequent,  while  those 
of  the  liver,  IddnevR,  aD<l  other  parts  above  mentioned,  are  far  more 

There  is  one  symptom  of  pyasmia  that  wo  must  study  more  carfr 
fully,  viz.,  c7ii'fiA  They  occur  irregTilarly,  rarely  at  night,  although 
they  may  come  at  any  time  of  doy,  and  their  duration  and  intensity 
>'ary  exceedingly ;  sonietimes  the  patient  only  complains  of  slight 
unilline-HS  and  temporary  sluvertng^  sometimes  he  trembles  and  chat- 
ters his  teeth  as  hard  as  in  "  chills  and  fcver/^  At  fii-st  the  chills  come 
mrely,  then  more  frequently,  two  or  tlirce  times  daily ;  towftixl  the 
end  they  again  abate.  The  attacks  themselves  resemble  those  of 
intermittent  fever  in  regard  to  chill,  dry  heat,  and  sweating;  but  after 
the  attack  there  is  no  complete  cessation  of  the  fever,  it  almost  al- 
ways continues  to  some  extent.  Now,  what  is  the  true  nature  of  this 
chill?  AMicn  wc  have  opportunity  to  make  observations  on  ourselves 
ve  find  that  there  is  a  spasmodic  contraction  in  the  skin ;  we  must 
•pasmodically  knock  the  teeth  together,  even  against  our  will ;  if  this 
oeucs  for  a  moment,  we  do  not  feel  cold,  but  rather  hot,  and  the 
fiaeling  of  chilliness  is  more  in  the  imagination,  for  otliertvise  we  only 
h&reumilar  sensations  and  spasmodic  trembling  as  an  eflect  of  great 
cold.  During  the  chill  the  limbs  and  skin  feel  cold,  as  the  blood  has 
been  driven  from  the  capillories  by  the  spnsm  of  the  cutaneous  mus- 
cles. Bntif  you  measure  Üie  bodily  temperature  with  tlic  thermom- 
eter from  the  commencement  of  the  chill,  you  6ud  that  the  tempera- 
ture rises  constantly  and  rapidly,  occasionally  from  3*^  to  5°  Fuhr.,  in 
ftqiiarter  or  half  an  hour.  At  the  end  of  the  chill,  and  during  the 
period  of  dry  heat,  the  bodily  temperature  usually  nttiiins  its  highest 
point;  it  may  reach  108"  Fuhr.,  but  rarely  goes  over  104.5' Fahr. ; 
from  this  [wiut  it  gradually  declines.  The  rapid  increase  of  temper- 
ature is  always  in  proportion  to  the  phenomena  of  the  chill ;  a  cer- 
tain irritability  of  the  nervous  system  also  appears  necessary  for  its 
occurrence,  for  in  torpid  or  narcotized  persons  chills  are  nmch  more 
rare  than  in  very  irritable  subjects  (see  page  155). 

The  most  varied  acute  diseases  begin  with  chills  and  fever,  espe- 
cially the  acute  exanthemata,  pneumonia,  lymphangitis,  etc. ;  more 
rarely  the  acute  miasmatic  infectious  diseases,  such  as  typhus,  plnguc, 
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ttnd  cholera.  Usually,  however,  these  oUills  are  not  repeated,  but 
only  the  onset  of  the  disease  is  accompainicd  bj  tliia  symptom ;  it 
Boems  as  if  the  first  entrance  of  ocrtatn  pyrog^oous  &ub»tauces  into 
the  blood  of  peraona  other^-ise  healthy  waa  eq>ecia]iy  apt  to  induce 
ohillt^  or  «9  if  certain  infection»  materials  entering  tlie  McxkI  excited 
particularly  intense  fever  with  chills.  Hence,  although  we  cannot 
consider  cliills  a  characteristic  of  pyiemio,  still  their  frequent  recur- 
rence, as  well  as  the  jrenerally  intermittent  type  of  the  fever,  is  peai- 
liar  to  this  disease.  Intermittent  fever  is  the  only  disease  in  whidi 
wo  sec  any  thing  similar;  there  wc  have  intermittent  attacks  of  fever 
with  reguliir  intorvals ;  we  do  not  know  on  what  this  interval  depends, 
but  I  should  consider  the  immediate  cause  of  the  attacks  of  fever  to 
be  pan>xysmal  pouring  out  of  morbid  products  from  the  spleen  ;  in 
melamemia  and  pigment  metastases  we  have  anatomical  evidence 
that  in  intermittent  fever  substances  pass  £rom  the  spleen  into  the 
blood ;  it  is  known  that  ooUcctions  of  normal  secretion  occur  in  the 
pancreaj  and  sple>*n,  and  are  poured  out  during  digestion  ;  hence^  it 
does  not  seem  to  me  too  bold  to  assume  that,  with  these  physiological 
evacuations  of  certain  substances  from  the  apleen,  pathological  prod- 
nets  may  also  enter  the  blood.  Thus,  in  pyemia,  from  time  to  time 
pus  or  its  constituents  might  be  poured  into  the  blood,  and  under 
otherwise  favorable  circumstances  fever  and  chills  might  be  inducei). 
Extensive  progressive  intlammntion  about  the  wound  must  lie  re- 
garded as  the  chief  source  of  such  repeated  purulent  infection  ; 
destruction  of  the  granulating  surface  by  frequent  injury,  rapid  de- 
struction of  the  granulations  by  chemical  agents,  any  new  progressive 
inflammations  occurring  about  the  wound,  may  open  an  entrance  fur 
the  pus  into  the  lymph&tio  vessels  which  have  been  closed ;  new  in- 
flammation may  cause  suppuration  of  tlie  coagula  in  the  lymphatic 
vessels,  and  the  pus  from  these  may  enter  the  blood ;  it  might  also 
be  imagined,  although  difhcult  to  prove,  that  in  venous  thrombosis  the 
central  oougula  enclosing  the  pus  in  the  veins  are  torn  loose,  and  the 
pus  is  swept  into  the  blood  through  a  pa«sablc  collateral  vein,  which 
opens  firther  on ;  this  might  be  caused  by  muscular  contractions. 
Lastly,  metastatic  iaflamnutions,  whctlicr  duo  to  emboli  or  not,  also 
induce  new  attacks  of  fever ;  but  that  tliia  is  not  the  only  cause  is 
proved  by  occasional  autopsies  on  cases  that  have  died  from  intermit- 
tent purulent  fever,  after  ten  or  twelve  chills,  where  no  mctastal'c 
inflammntiona  have  been  found;  the  cause  of  tlie  repeated  chills  tiiiiy 
then  lie  in  the  mode  of  extension  of  the  local  process,  or  be  hidden 
in  the  bones  or  elsewhere.  Statistics  greatly  favor  the  idea  that 
the  chills  depend  on  new  inflammation^  fur  they  show  that  the  chills 
(or  at  least  the  intermittent  fever  attacks,  which  may  occur  without 
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ofaiUs)  occur  far  more  ürequestly  in  persons  in  wbom  subsequent 
autopsy  shows  milammation  of  Internal  organs  than  in  those  where 
this  is  not  the  case.  It  must  be  mentioned,  as  a  matter  of  observa- 
tion, that  chills  occur  almost  exclusiveJy  in  the  commencement  of 
acut«  inflammations,  and  are  intermittent  oitlj  in  intcmiittent  ferer 
and  rcabsorption  of  pus^  while  they  do  not  occur  in  acute  septioaainia» 
Probably  the  chemical  qualities  of  the  infecting  matter  here  |J*y  «o 
important  but  uuknon'n  n^  UDfortuDBtely,  experiment  licrc  leaves 
us  entirely  in  the  dark;  I  have  never  succeeded  in  exciting  chills  or 
intermittent  attack»  in  rabtuts,  dogs,  or  horses,  by  injections  of  putrid 
substances  or  good  pus ;  pus  and  putrid  matter  have  the  same  ac- 
tion on  aniioaU,  as  regards  fever  ;  we  can  only  artificially  excite  the 
intermittent  course  of  the  fever  in  animals  by  repeating  the  iDJec- 
lions. 

From  what  you  have  just  heard,  you  will  understand  that  the  usual 
method  of  measuring  temperature  morning  and  evening  can  give 
no  picture  of  the  course  of  the  fever  in  pyiemia;  for  in  this' way  the 
measurement  may  fall  at  one  time  in  the  acme,  again  in  the  deferre»- 
cence  of  an  attack  of  fever,  or  at  another  time  in  the  remission  (com- 
plete iiitcrmissiun  of  the  fever  rarely  hapfKma  in  pyemia) ;  thus  wo 
would  of  course  have  very  irregular  fevcr-cnrvcs.  To  obtain  an  ac- 
curate pictxire  of  pyiemif;  fever,  it  would  be  necessary  to  leave  the 
thermometer  constantly  in  poaition,  and  to  note  the  tenij^omiure 
every  hour  or  so;  as  this  would  greatly  annoy  the  patient,  and  wo 
have  enough  other  signs  to  decide  the  prognosis  and  treatment,  I 
have  been  unable  to  make  up  my  mind  to  do  this.  The  investiga- 
tions as  to  whether  pyemic  pus  contains  peculiar  substance^  or  its 
qualitative  composition  differs  from  that  of  the  pus  in  persons  who 
recover  without  any  complications,  have  thus  far  proved  without  re- 
sult. The  old  view,  that  pyiemia  is  only  induced  when  decomposed. 
])UB  (ichor)  is  reabsorbed,  is  entirely  erroneous.  There  are  cases 
where  decomposed,  putrid  pus  enters  the  blood,  and  whioh  present  a 
oombinaliou  of  tlio  symptoms  of  septictemia  and  pyiemia  (septopyonma 
of  Jleuter). 

Tlie  mode  of  onset  of  pyaemia  varies  in  some  respects.  Most  frfr 
quently  this  disease,  which  wc  regard  as  a  peculiar,  malignant  form 
of  Buppurativo  fever,  begins  when  suppiu^tiun  begins,  or  later,  when 
new  inflammations  occur  about  the  wound,  whether  they  bo  imme- 
diately connected  with  the  traumatic  inllammation,  or  occur  acciden- 
tally after  the  point  of  tnitnnutio  inflammation  has  been  bounded. 
Then  the  pyaemic  fever  develops  from  the  traumatic  fever,  or  fn>m  the 
secondary  fever,  and  in  such  cases  these  are  considered  by  some  ob- 
sorvcn  as  prodromal  stages  of  pyiemia.     Tlic  moment  when  the  pa- 
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tient  becomes  pyemic  cannot  be  decided  any  more  accurately  tliaa 
can  the  passage  of  primary  traumatic  fever  into  septicaemia.  I  retain 
the  do3i;^ation  "  py«mia"  for  the  disease  just  described.  I  bare  toJd 
yon  that  the  reabsorption  of  pus  is  the  cause,  Iniermitteut  course  of  the 
ferer,  with  rapidly-increasing  marasmus^  the  chief  symptom,  and  the 
niefiistatic  inflammatinns  very  essential  anntumieal  cüudilious ;  but  it 
M  sometimes  very  dilHcult  to  decide  whether  a  given  case  shall  be 
termed  severe  traumatic  fever  or  septiopmia,  or  severe  suppurative 
feve-r,  pymmia.  The  chills  may  not  occur;  then  it  is  difficult  to  do* 
terminc  the  intermittent  coiu^e  of  the  fever ;  the  metastases  may  not 
be  diagnosticated  during  life.  If  you  have  a  case  of  osteomyelitis 
U'itli  frequent  chill»,  if  the  patient  dies  and  you  6nd  no  metastases,  is 
that  pya-mia  ?  Or  an  old  marasmic  man  has  a  compound  fracture ;  ha 
dies  with  symptoms  of  complete  exhaustion  in  the  fourth  week,  with- 
out having  had  very  high  fever  or  chills ;  you  find  no  metastases  ;  is 
that  pytemia  ?  For  the  beginner  who  would  like  to  hare  every  thing 
well  systematized,  these  questions,  and  their  doubtful  auswerft,  are 
veiy  embarrassing.  You  will  find  surgeons  wlio  call  the  alxivc  cases 
pyannia,  others  who  term  them  simply  intense  suppurative  fever  or 
febrile  marasmus.  If  you  adhere  to  the  above  description,  and  have 
correctly  comprehended  the  relation  of  infection  to  venous  tlirom- 
boftis  and  embolism,  it  is  to  be  hoped  you  will  not  be  perplexed  about 
tbe  namea.  Indeed,  it  is  scarcely  possible  to  make  a  name  for  every 
link  between  septicaemia,  purulent  Infection,  diffuse  metastatio  inflam- 
mations, thromboeia,  embolism,  etc  For  instance,  septicaemia  occurs 
without  a  trace  of  metastases,  with  diffuse  metastases,  with  throm- 
bosis and  cmlioiigra;  purulent  infection  without  a  trace  of  metastaseni 
with  diffuse  metastases  and  thrombi,  with  thrombi  alone,  witli  thrombi 
and  emboli ;  there  are  thrombi  with  local  sc(]ucnccs  without  emboli, 
with  emlx)li,  with  hiemorrhagic  effusions,  with  apoplexies,  et^.  Be- 
sides the  words  already  given,  some  others  have  been  introduced  to 
deaigiuite  combinations  of  the  various  procesKft.  For  pure  purulent 
infection  (infection  with  thin,  bad  pus — ichor)  VircAow  has  pro[>o&ed 
the  name  ichorr/iwmia,  0.  Weber  uses  the  name  emhoUuxmia  for  the 
condition  in  which  emboli  arc  found  in  the  blood.  Tbe  classification 
given  by  ßeuter^  in  his  excellent  work  on  this  subject,  appears  to  mo 
veiy  practical.  In  pure  cases  of  purulent  infection  without  metastases 
he  calls  the  disease  "pyolucmta  simplex;"  in  oases  with  metjistaseo, 
"pyohxmia  multiplex." 

The  eourae  of  purulent  Infection  is  usually  aeuto  (8-10  days), 

often  subacute  (Ä-4  weeks),  rarely  chronic  (1-3-5  months).     The  ra- 

ijdity  of  the  acute  cases  is  due  partly  to  the  intensity  and  frequent 

tition  of  the  infection,  partly  to  the  extent  of  tlie  mot&slasea. 
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The  cbrotiio  coses  usually  occur  in  very  strong  or  tough  patients,  and 
the  infection  is  only  moderately  Intense,  and  not  often  repeated  ;  the 
metastases  are  in  cxt-omal  parts,  as  abscesses  in  the  cellular  ti&sue, 
and  suppurations  of  the  joints,  which  keep  the  patient  Bick  after  the 
other  results  of  purulent  infection  have  disappeared.  The  pro>jnosU 
essentially  depends  on  the  coiu^e.  The  more  frequently  the  chills  are 
repeated,  the  more  rapidly  strength  is  lost ;  the  earlier  the  sj^mptoms 
of  internal  metastases  present  themselves,  the  sooner  the  patient  will 
die.  The  longer  the  iutennisstous  between  the  exacerbations  of  fever, 
the  better  the  strength  is  preserved ;  the  longer  the  tongue  remoioft 
moist,  the  more  hope  we  have  of  the  paUeut^s  recovery  ;  he  is  not  out 
of  immediate  danger  till  the  wound  ag'^tn  loolcs  well,  till  he  has  bt^cn 
entirely  free  from  fever  for  several  days,  and  has  otiierwise  the  ap- 
pearance of  a  convalescent.  It  is  exceedingly  rare  for  a  patient  who 
presents  aü  the  above  symptoms  of  decided  pyromia  to  recover. 

We  must  now  go  somewhat  deeper  into  the  etioloffj/  of  traumatic 
infectious  fever.  At  present  there  is  probably  no  doubt  that  it  is 
usually  due  to  reabsorption  of  putrid  fluid  or  pus;  tliat  it  is  tUteay» 
BO,  is  indeed  disputed.  Many  surgeons  assert  that  pymmia  very  frc- 
quctilly  results  from  miasma,  especially  &ora  a  miasma  which  develops 
from  the  -wounds  of  many  patients  lying  together ;  this  view  is  based 
chiefly  on  the  fact  that  where  many  severe  stug^cal  cases  lie  together 
(as  in  large  hospitals,  especially  anny  hospitals),  many  of  Lliem  die  of 
pyicmifl,  and  that  even  mild  cases,  patients  with  cicatrizing  granula- 
ting wounds,  become  pyemic  under  such  circumstances.  This  is  no 
place  for  polemics,  hence  I  must  be  content  with  gi^^ng  you  my  own 
%-icws  on  the  subject,  I  can  entirely  agree  to  tJic  miasmatic  origin  of 
pyannia,  if  by  miasma  is  imdcrstood  what  I  understand  by  it  in  the 
present  and  some  other  cases,  namely  diist-likc,  dried  constituents  of 
pus,  and  possibly  also  accompanylug  minute,  living,  very  small  oi^ 
gaiUBtDS,  which  in  badl^'^ventilnted  sick-rooms  are  suspended  in  t  he  air 
or  ulhcre  to  the  walls,  bedclothes,  dressings,  or  carelcssly-cIcancd 
instniments.  These  bodies,  which  are  in  some  respects  of  diilerent 
nature,  arc  usually  phlogogenous,  all  pyrogenous,  when  they  enter  the 
blood  ;  of  course  thry  will  collect  chiefly  where  there  is  tlie  bt«t  op|xi^ 
tonity  for  their  development  and  attachment,  that  is,  in  badly-venti- 
lated sick-rooms,  where  the  patients  arc  carelessly  attended,  where 
there  is  deficient  cleanliness,  and  the  patients  remain  sometimes  in  the 
same  apartments.  It  is  inijwssible  to  say  whether  all  pus,  moist  or 
dry,  is  alike  injurious  ;  experiments  on  animals  give  us  no  information 
on  thl%  point.  It  is  possible  tliat  dty  pus,  as  well  as  moist,  acquires 
peculiarly  injurious  qualities  &om  certain  minute  organisms,  animidor 
vegetable.     JLdcke  has  given  us  some  very  exact  investigations  about 
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Ute  peculiar  Daturc  of  these  minute  organisms  as  ihcy  exist  in  blue 
pus,  we  have  already  spoken  of  tlieni  (page  310)  ;  they  color  the  pus 
blue  without  injur)',  thry  do  not  develop  on  and  in  the  pranulating 
Burfaco  (the  pus  is  not  blue  when  it  comes  from  tbegranulaliona),  hut 
in  the  cliarpie  and  compresses  by  which  the  pus  is  absorbed.  Hence 
a  series  of  |)OCuliar  circumstances  must  join  to  favor  tlicir  plciiliful 
development.  The  same  might  be  true  of  ilio  circumstances  favorinj^ 
tlie  development  of  intensely-infecting  piia  or  pus-dust.  We  arc  hero 
floating  entirely  in  the  region  of  hj-potheses ;  even  assuming  the  ao- 
tion  of  these  small  orgnnisms  in  the  development  of  pyaemia,  the  ques- 
tion as  tQ  the  mode  of  thoir  action  arises ;  possibly  ihcy  induce  a  sort 
of  fermentation  in  the  pus  of  the  wound,  InBammatiou  and  destruc- 
tion of  the  granidations ;  possibly  they  force  their  way  into  tlic 
granulations;  possibly,  also,  as  previously  mentioccd,  they  enter  tlie 
blood  through  the  lungs ;  possibly  even  when  in  the  blood  they  are 
not  alike  dangerous  to  all  persons;  all  these  (hinge  are  unknown. 
It  may  be  said,  Of  what  good  ore  these  fancies  ?  If  no  new  ob- 
servations or  investigations  arise  from  them,  then  indeed  such  ideas 
remain  fancies  and  words;  but  the  thing  is,  to  find  ideas  that  have 
facta  attached  to  thorn ;  new  facts  grow  from  new  ideas.  I  consider 
tlie  idea  of  animated,  dust-liko  miasma  a  very  fruitful  one,  and,  if  in 
any  of  you  it  calls  to  life  new  thou^rhts,  which  Icatl  to  actual  Btudies, 
the  chief  aim  of  my  exertions  as  teacher  is  gained.  The  old  doctrine 
of  the  gaseous  form  of  miasmata  has  always  led  us  into  deep  water ; 
many  shrewd  p«>rson8  have  exhausted  their  brains  on  tliia  point,  witli- 
out  advancing  it  much.  Another  common  question  is,  Ts  pycemia 
contagioiuf  According  to  the  view  I  have  just  ^ven  of  pyemio 
miasm,  this  is  answered  to  some  extent  both  in  tlie  affirmative  and 
n^ative.  A  fixed  molecular  miasm,  originating  £rom  a  supptirating 
pyemic  p.iticnt,  mujit  at  the  same  time  be  regarded  as  a  fixed  con- 
tagion ;  but,  according  to  my  view,  thi.^  miasm  may  just  as  well  oomo 
from  a  non-pycmic  patient;  then  it  cannot  be  termed  contagious  in  a 
flpecific  sense,  for  a  contagion  always  induces  tlic  same  dioeose.  You 
sec  that  the  strife  as  to  the  contagiousness  or  non-contagiousness  of 
pya?mia  must  go  back  to  the  views  as  to  the  nature  of  the  disease ;  it 
is  only  important  for  those  surgeons  who  regard  pyaamia  as  a  peculiar 
specific  disease,  not  related  to  swppnrative  fever — a  view  which  T  ro- 
gard  as  groundless  and  practically  uadcss,  and  against  which  I  have 
long  fought,  and  X  hope  with  some  success.  With  all  these  thiiiffx 
arises  the  question,  ^ea  pyoemic  micum  enter  the  body  otdy  thnntgh 
the  looum/,  or  also  throwjh  the  etin  and  mueoua  membraneat 
Although  the  latter  is  not  impossible,  I  have  not  yet  mode  any  certain 
observations  by  which  such  an  hypotiicsis  ciui  bo  couaidercd  proved 
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or  even  probable ;  but,  from  my  eiperienc«,  I  hold  to  the  opinion  that 
the  infection,  of  the  whole  body  comes  from  the  wound,  whether  the 
poisou  fiads  circumstances  favorable  to  its  development  in  Oie  woimd 
and  surrounding  part:«,  or  whether  it  be  introduced  into  the  wound 
already  developed.  I  am  not  shaken  in  tliis  view,  even  by  those  rare 
cases  where  there  is  no  visible  change,  or  only  very  Uttle,  in  the  wound 
on  commcncingpvfpmifl,  for  possibly  the  infecting  body  has  verj-  little 
if  auy  phlop)geuoua  action,  aud  hence  may  enter  the  blood  through  the 
wound,  and  have  a  pyrogcnous  action,  without  causing  any  change  In 
the  wound  at  its  entrance.  Sex  seems  to  have  very  little  influence  od 
the  frcqucticy  of  infectious  diseases  of  this  class ;  possibly  tempera- 
ment-, the  energj-  and  frequency  of  tlic  contractions  of  tlie  heart  and 
arteries,  may  have  more  influence  on  the  reabsorpüon  of  the  delete- 
rious substances.  Judging  from  general  impressions,  children  seem 
less  disposed  to  pyiemia  than  adults.  It  would  be  exceedingly  diffi- 
cult to  make  statistics  on  this  pointy  ns  so  few  severe  injuries  occur  in 
women  and  children  as  compared  with  men;  consequently,  the  fact 
that  so  many  more  men  die  of  traumstie-infeclion  fever  of  course 
proves  notliing  about  the  predisposition  of  either  class  to  this  disease. 
Open  wounds  of  bone  particularly  dispose  to  pya-mio  ;  judging  from 
my  experience,  those  wounded  in  the  lower  extremity  are  most,  those 
wounded  in  the  trunk  are  least,  in  danger  of  becoming  pyaemic.  So 
Ikr  as  I  have  seeu,  the  time  of  year  and  the  collection  of  severely 
wounded  in  hospitals  have  little  if  any  direct  influence  on  the  develc^ 
ment  of  pyaemia. 

Lastly,  I  must  mention  the  so-called  spontaneous  pya-mia.  Coses 
occur  where  multiple  abscesses  (of  the  subcutaneous  tissue,  for  in- 
stance), or  even  venous  thrombi  with  embolic  metastatic  abscesses,  ap- 
pear without  our  being  able  certainly  to  detect  any  primary  point  of 
suppuration ;  these  cases,  especially  if  they  run  an  acute  course,  are 
collc<l  Bpontaneous  pyiemia.  There  is  no  reason  for  misingf  a  new 
theory  for  these  rare  coses,  where  we  simply  fiiU  to  detect  the  primary 
point  of  inflammation ;  I  doubt  not  that  there  will  hereafter  be  less 
mention  of  these  case«,  w^hich,  according  to  old  theories,  were  veiy 
enigmatical,  as  we  are  constantly  learning  to  ohserve  more  accurately, 
and,  on  more  careful  examination,  shall  usually  find  the  connection  of 
the  symptoms. 


Prom  tlie  intimate  relation,  which  we  suppose  to  exist,  between 
traumatic  fever,  septicscmia,  and  pyiemia,  it  seems  coixect  to  speak 
of  the  treatment  of  the*e  diseases  imder  the  same  head.  This  may 
bo  divide<l  into  prophylaxis,  and  the  treatment  of  the  developed  dis- 
ease.    The  former  is  by  far  the  most  important ;  it  consists  in  avoid- 
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ing  erery  thing  that  may  favor  the  dificase.  Even  in  operations  there 
are  some  points  to  be  observed ;  all  the  instruments  used,  the  liands 
of  the  operator  and  his  assistants,  and  the  sponges  (uhlch  should 
cither  be  perfectly  new  or  should  bo  replaced  by  moist  coniprcsacs), 
Bhould  be  perfectly  clean ;  hujmorrhagos  should  be  entirely  arrested, 
especially  if  sutures  are  to  be  applied,  and  the  wound  is  deep;  if  the 
wound  hcaU  by  suppuration,  the  compresses  should  be  moistened  with 
chlorinc-wntcr.  In  nccident-d  injnrips,  all  deep  wouml»,  particuhirly 
if  contused,  should  be  kept  quiet  by  dressings ;  all  that  is  necessary 
in  compound  fractures  has  already  been  said.  Every  thing  that  can 
excite  secondary  inflammation  (page  150)  should  be  most  carefully 
avoided ;  the  patieul  should  lie  quiet,  and  as  comfortably  as  possible. 
I  would  remind  you  of  the  treatment  previously  given  for  oontmed 
wounds.  Of  course  the  greatest  care  must  be  used  in  dressing  the 
wound  ;  here  the  greatest  pedantry  may  be  very  bcneficiid.  Hospital 
Influences,  which  I  only  touch  on  faere,  arc  peculiarly  interesting. 
Although  few  of  you  may  have  the  fortune  to  control  civil  hospitals, 
way  of  you  may  desire  knowledge  on  this  point  during  war.  Of 
ootirae,  hospitals  should  only  be  located  where  there  is  no  marsh 
miaon.  *Ilie  hospital  should  be  placed  in  a  large,  open  space,  with 
trees  planted  about  it,  and  should  have  properly-located  odorless  wa- 
terolosets.  Of  all  artificial  systems  of  ventilation,  I  think  tltat  Van 
Jleke'ß  is  the  only  one  worth  any  thing.  In  it  the  walls  of  the  whole 
building  arc  traversed  by  canals,  opening  into  every  ward.  All  these 
canals  start  from  cross-passages  under  the  building,  at  whose  points 
of  intersection  there  is  a  sort  of  wind-mill,  driven  by  steam,  so  that 
new  air  is  thus  constantly  driven  into  the  wards  of  the  hospit-al  (put- 
stonssystem).  If  there  be  do  artiticial  system  of  ventilation,  we  must 
do  aa  well  as  we  can  with  the  so-called  natural  ventilation,  t  e.,  oor- 
reqiooding  draught-openings  should  be  made  above  and  below  in 
doon  aud  windows,  so  that  in  their  beds  the  paticnta  may  escape  the 
draught  as  much  as  posfiible ;  these  ventilators  should  never  be  ea- 
Urely  closed.  An  excellent  English  surgeon,  Spencer  TFcÖ»,  says: 
"There  is  only  one  true  means  of  ventilation :  the  impoasibility  of 
closing  d'xirs  and  windows."  I  consider  a  [>ro|>er  use  of  the  wards 
as  important  as  their  ventilation.  No  surgical  ward  should  he  used 
more  tlian  four  weeks  in  succession ;  it  should  then  be  emptied  for  a 
few  days  and  carefully  cleaned  ;  the  walls  should  be  painted  with  oil- 
paint  BO  that  they  may  be  washed,  or  else  they  should  be  whit^v 
WBshcfl  at  least  two  or  three  times  a  year,  more  frequently  if  nece»- 
sar}*,  llic  beds  should  be  frequently  aired,  shaken  up,  and  sunned, 
and  the  straw  in  the  sacks  oftco  renewed.  Every  surgical  divisiun 
should  have  one,  or,  still  bcUcr,  two  supemumerury  wards,  so  that 
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they  may  be  regularly  occupied  in  turns,  "With  the  same  object, 
there  should  not  be  more  than  aU  or  eight  beds  in  one  ward,  so  that 
enough  patients  may  be  dischargcfl  every  ireek  to  empty  one  room. 
The  nen'  patients  should  always  be  brought  into  the  ward  last 
deaoed.  This  is  the  only  way  to  prevent  the  extensive  development 
of  miasm  in  hospital  To  attain  the  best  possible  results  in  hoepit&l 
we  must  littvc  plenty  of  room^  and  plenty  of  money  for  nurses,  linen, 
ele.  We  can  thia  use  even  badly-located  hospitals.  Large  wards, 
with  twenty  or  thirty  beds,  which,  from  preo»  of  patients  and  other 
cause's,  eauuot  be  emptied  at  will,  arc  v^ry  unsuitable.  TIic  director 
of  a  surgical  division  should,  above  all  things,  have  at  his  disposal 
large  number  of  well-ventilnted  rcx»ros  of  medium  size,  which  can  bo 
emptied  and  cleaned  at  oertAin  timea.  Bad  hospitals,  and  especially 
Ixwlly-kept  rooms  for  surgical  patients,  are  worse  tliim  the  poorest 
tenements ;  they  may  become  slaughter-peus  for  the  wounded.  Sur- 
geons should  never  forget  tliat  tbey  tliemselves  are  often  to  blame  if 
tbeir  patient«  liave  erysipelas,  hospital  gangrene,  diphtheria,  etc ;  for, 
ii^  after  old  customs,  we  ascribed  eveiy  thing  to  tlie  invisible,  omni- 
present, intangible,  ethereal  miasm  and  genus  epidemiouR,  it  would  bo 
death  to  all  our  future  progress. 

Coming  now  to  the  treatment  of  traumatic  fever,  sepUcscmia,  and 
pyaemia,  we  may  say  that,  for  simple  traumatic  and  suppurative  fever, 
which  does  not  pass  the  usual  limits,  we  generally  use  nothing  but 
oooling  drinks,  fever  diet,  and  a  little  morphine  at  night  to  secure 
good  rest.  If  the  fever  lasts  longer,  or  assumes  a  peculiar  character, 
we  may  resort  to  febrifuges.  Digitalis  is  here  of  little  use,  on  account 
of  its  slow,  uncerta.in  action.  Vemtria  reduces  the  teinpcrnturc,  but 
appears  to  do  little  good  in  toxtc  traumatic  fevers ;  still,  further  obsei^ 
Ttttions  must  be  made  on  this  point,  especially  in  pyicmia.  The  ao» 
curate  studies  of  Uienner  show  ihai  t)iis  remedy  &bould  be  used  very 
carefully.  Formerly  aconite  was  highly  re»x>nnnendcd  in  p^-a-mia  by 
Textor.  I  have  seen  no  good  fr<jm  it.  Quinine  is  the  most  effic«- 
ciouB  remedy  for  tlie  intermittent  suppurative  fever,  especially  in  com* 
bination  with  opium;  6-8-16  grains  of  quinine  in  tho  course  of  Üie 
aJtemoon,  and  one  grain  of  opium  at  night,  often  arrest  the  chills ;  in 
aevere  suppurative  fevers  I  employ  these  remedies  with  benefit ;  in 
dcddcd  pyrpmia  they  do  less  good.  After  careful  observation,  Licbei" 
meutcr  found  that  quinine  only  showed  its  antifebrile  action  in  typhus 
and  other  infectious  diseases  with  certainty  when  given  to  the  extent 
of  fifteen  grains  or  more  daily.  There  are  plenty  of  olwer^-alions,  too, 
on  remctlies  for  directly  opposing  the  blood-poisoning.  I  have  fbimd 
no  effect  from  the  antiseptic  internal  remedies,  the  adds,  chlorine-wa' 
ter^  and  sulphurcts  of  the  alkalies  (which  are  greatly  praised  by  PoUl). 


TREATMENT  OF  TRAUMATIC  FETBR,  ETR 


3Q1 


But  wc  may  also  use  other  remedies,  iDtondcd,  hy  incrcasiDg  the 
chang«  of  tissue,  U>  separate  the  organic  poison  £rom  tbe  blood.  See- 
ing the  profuse  diarrhoea  in  dogs  artificially  made  soptica;mie,  and 
finding  them  to  recover  frequently  after  these  diitrrhceas,  wo  migbl 
suppose  tbe  poison  to  be  most  naturally  excreted  through  the  intes- 
tinal canal.  In  fact,  Sreshtti  has  hud  favorable  results  from  repeated 
doaea  of  laxatives  in  puerperal  fever.  I  am  sorry  not  to  have  bad 
similar  experience  in  pyrcmia.  In  this  disease  diarrhoea  is  a  severe 
complication,  which  quickly  induces  collapse.  It  might  also  be 
thought  advisable  to  increase  the  secretory  actU-ity  by  giving  emet^ 
ics;  but  they  arc  followed  by  such  collapse  that  wc  must  be  careful 
in  their  administration.  In  septicaemia  I  have  often  tried  to  induce 
profuse  perspiration,  when  the  akin  was  very  dry.  This  waa  occasion- 
ally done  by  a  warm  bath,  lasting  for  an  hour,  and  then  wrapping  in 
blankets.  This  occasionally  does  good  ;  indeed,  I  tlmik  i>atients  have 
thus  been  saved  that  I  had  thought  incurable.  Further  trials  should  be 
made  with  tliis  remedy.  Copious  diuresis  also  may  be  induced  by 
plenty  of  drink,  but  it  baa  not  much  effect  on  the  general  condition« 
Lastly,  we  might  think  of  arresting  the  further  absorption  of  inju- 
rious substances  from  the  injured  or  iullamed  part  by  amputation, 
even  after  the  appearance  of  severe  oenstitutional  symptoms.  In 
acute  cases  of  septica'mia  and  pyrrmia  this  very  rarely  has  a  perma- 
nently beneficial  effect,  although  there  is  almost  always  temporary 
improvement.  But  in  subacute  and  chronic  pyaamia  amputation 
may,  indeed,  save  life ;  unfortunately,  however,  such  cases  are  rare. 

So  we  &nally  come  back  to  what  we  said  at  first,  that  much  may 
be  done  to  prevent  severe  traumatic  and  suppurative  fever,  but  that 
there  is  little  to  be  hoped  (rota  trcatmeut  of  these  diseases  when 
fully  developed. 


LECTURE    XXVII. 


4.  Tctanat;  5,  DMiriamPMBtommTrmnaiatimun;  IS.  Dellriam  Nerroamn  nnd  HanU. — 
Appendix  to  Chapter  XIII. — PouoDod  Woond«  ;  Inacct-bitc»,  Simkc-biUu ;  lufoo- 
tion  from  diftaectin;  Wouadi. — QUndAn. — CftrbunclA.— HjdropboltU. 

Tu«  group  of  diseases  which  belong  to  the  traumatic  and  phlogistio 
infectious  conditions,  and  of  which  wc  atUl  have  to  speak,  comprises 
tetanus,  drunkard's  madness,  and  the  psycliioal  disturbances  which  so 
rarely  occur  after  injuries  and  operations.  Tlie  views,  as  to  their  ori- 
gin, vary  greotly;  as,  from  their  symptoms,  llie  processes  in  question 
would  be  referred  to  irritation  of  the  brain  and  spinal  cord,  th^  cause 
24 
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ts  usually  sought  m  the  nervous  centres.  But  it  is  known  that  by 
blood*poisoninf^,  with  strychnine,  severe  spasms,  and  with  alcohol, 
psychical  ilisturbuuccs  (drunkenness)  may  be  induced ;  hence,  it  ia 
very  possible  that  the  follonring  fonns  of  disease  may  result  itora 
poisoning  with  peculiar  substances,  which  ]>06S)bIy  are  very  rarely 
formed  in  wouods,  and  thence  absorbed,  while  in  dnmkurd^s  mania  a 
series  of  ordinary  pyrogenous  materials  may  excite  certain  disturb- 
ances (namely,  fever  with  peculiar,  predominant  psychical  disturbances)  . 
in  tlie  org^mism  already  poisoned  by  alcohol  The  symptoms  that  wo 
shall  see  in  these  diseases  are  all  present  in  ordinary  fever,  although 
to  a  slighter  and  Ipss  prominent  degree ;  in  the  combination  of  the 
affected  muscles,  Chills  Ijave  an  undoubted  similarity  to  tetanus,  psy- 
chical distiu'bances,  even  to  maniacal  attacks,  occur  as  so-called  fever 
delirium  in  some  cases  of  septlctemia^  but  especially  in  t}'pbus.  In  de- 
scribing tlie  individmd  diseases,  we  sliall  occasionally  recur  to  these 
remarks,  fur  whicli,  unfortunately,  we  have  no  experimental  foundation.  ' 

4.  Traumatic  Tetanus  {TrUtmit). — Tliis  disease,  which  consists  in 
spasms  of  the  muscles  of  the  jaw  alone  (trismus),  or  of  all  tbe  muscles 
of  the  body  (tetanus),  the  muscles  of  the  cxtrc-mitics  being  most  affected 
sometimes,  at  others  tliose  of  the  front  or  back  of  the  trunk,  occasion- 
ally  occurs  in  tbe  wounded ;  though  it  is  rare  in  proportion  to  the 
traumatic  disrases  above  described,  it  occurs  slill  more  rarely  in  per- 
sons without  woimds.  In  large  hospitals,  years  may  pass  without  a 
case  of  tetanus  being  seen ;  a^in,  at  certain  times,  numbers  of  cases  i 
will  appear,  so  that  there  has  been  an  incUnation  to  seek  an  epidemio 
cause.  The  disease  is  by  no  means  confined  to  hospitals,  but  ccmies 
cither  in  or  out  of  them.  However,  before  discussing  the  etiology,  I 
will  trj'  to  give  you  a  brief  description  of  an  acute  case. 

The  third  or  foiulh  day  after  an  injury',  rarely  sooner,  often  later, 
yon  find  that  the  patient  cannot  open  his  mouth  well  when  speaking, 
and  complains  of  tearing,  drawing  pains,  and  of  stiffness  in  tlie  maati- 
catory  muscles.  In  very  acute  cases  there  is  high  fever  even  with 
theae  first  symptoms,  in  other  cases  the  patient  is  free  from  fever  at 
this  stage.  The  lines  in  tlie  patient's  face  gradually  assume  a  pecu- 
liar, stiff  expression,  tlie  fadal  muscles  being  to  some  extent  spasmod- 
ically contracted.  Subsequently  tbere  are  tetanic  spasms,  which  may 
affect  the  trunk  or  extremities ;  in  some  eases  these  last  several  sec- 
onds or  minutes,  and  are  induced  by  any  external  irritation,  just  as  in 
hydrophobia.  Tlieso  spasms  are  nccomponicd  by  severe  pain.  Occa- 
sionally, from  first  to  Inst,  some  groups  of  muscles  remain  regularly 
but  painlessly  contracted;  in  some  patients  the  twitchings  (shocks 
of  Jtoae)  are  entirely  absent,  and  there  ia  only  permanent  contraction 
of  more  or  less  distinct  groups  of  muscles.    Not  unfrequently  the 
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paticnt^s  body  is  bathed  in  sweat,  his  mind  being  clear ;  occasionally  the 
urino  oontains  albumcu ;  soinciimcs  the  fever  rises  to  a  height  that 
is  rarely  sceti,  even  to  104°  Fahr,,  or  OTer.  But  I  have  seen  cftsos 
of  trismus  prove  rapidly  fatal,  without  the  tcinporature  becotniDg  ele- 
vated ;  JioS4  has  made  similar  obserrationa.  Death  may  occur  withio 
twenty-four  hours  from  tlie  commencement  of  the  disease,  but  the  lat- 
ter may  also  last  wilh  considerable  severity  for  three  or  four  days; 
these  cases  also  are  to  be  classed  among  the  acute.  There  is  a  more 
subacute  or  chronic  form  of  trismus,  and  of  trismus  and  tetanus,  in 
which  there  is  merely  a  gradual  developiueut  of  a  moderate  trismus 
and  of  contractions  without  pain,  extending  to  single  groups  of  mus- 
cles of  the  injured  limb,  In  tliese  chronic  cases  fever  is  usxially  en- 
tirely absent.     It  is  rare  for  an  acute  case  to  become  dironia 

All  the  symptoms  indicate  that  there  is  an  irritation  of  the  spina! 
medulla  aud  of  the  portio  minor  of  the  fifUi  p:iir.  The  symptoms  re- 
semble, although  remotely,  those  which  may  be  induced  by  poisoning 
by  strycbnta.  Unfortunately,  the  results  given  by  autopsy  of  these 
patients  arc  usually  very  unsatisfaL'tory ;  in  the  acute  cases,  especially, 
nothing  can  be  found  in  the  spinal  medulla;  in  cases  of  some  days* 
duration,  JiokiCanakt/  claims  to  have  seen  a  development  of  yuung 
connective  tissue  in  Ute  spinal  medulla,  wliich  would  make  it  appear 
that  there  was  an  inflammatory  affection  of  this  nerve-centre.  My  e«- 
aminations  of  the  spine  and  nerves  In  tetanus  have  thus  &r  given  only 
negative  results.  In  preparations  made  from  cross-sections  of  the 
spinal  medulla,  and  sent  to  me  by  excellent  specialists  in  examining 
the  nervous  system  (Dr.  GoU,  in  Zurich,  and  Dr.  Mcynert^  in  Vienna), 
I  saw  the  ooimcctive  tissue  remarkably  developed  at  some  places,  it  is 
true;  but,  as  there  was  no  collection  of  young  cells,  I  was  in  doubt 
whether  this  increase  of  oonnectire  tissue  was  really  new  formation, 
or  was  due  to  mere  accidental  swelling.  The  symptoms  during  life, 
Id  cases  where  we  find  decided  evideuces  of  spinal  inGammatiou,  are 
BO  different  from  tetanus  as  to  render  it  improbable  that  the  latter  de- 
pends on  myelitis  spinalis.  The  discovery  of  small  extravasations  of 
blood  in  the  muscles  and  nerve-sheaths,  on  autopsy,  shows  little  about 
the  nature  of  the  disease,  for  they  may  be  caused  by  ruptures  of  the 
capillaries  during  the  great  muscular  contractions. 

There  are  many  views  as  to  the  causes  of  this  disease,  as  there 
Aiffnally  are  about  affections  with  no  anatomical,  pathological  charao> 
teristtcs.  At  Grst,  it  was  natural  to  examine  the  nerves,  and  in  many 
cases  llie  nerve-trunks  arc  crushed  by  the  injury,  or  torn  or  irritated 
by  foreign  bodies.  I  myself  have  seen  some  such  cases ;  a  few  years 
ainoe,  I  saw  a  sporadic  case  where,  in  an  open  splintered  fracture  of  the 
lower  end  of  the  radius,  the  median  nerve  was  half  torn  through ;  the 
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tliird  ü&y  trismus  and  tetanus  appeared  suddenly,  and  proved  fatal  in 
eighteen  boors.  It  is  ito  use  to  build  theories  as  to  ho^r  tliis  particu- 
lar variety  of  injury  of  the  nerves  should  induce  tetanic  spasms,  while 
they  arc  very  mrc  after  simple  division  of  the  nerves,  for  there  are 
many  cases  where  tetanus  has  arisen  from  simple  wounds  of  the  skin, 
from  granulating  surfaces  fully  developed  and  cicatrizing,  or  even 
after  a  blister,  the  sting  of  a  bee,  eta  It  is^  however,  remarkable  that 
the  disease  is  particularly  frequent  after  injuries  of  the  extremities, 
especially  of  the  hands  and  feet,  while  it  is  rare  after  considerable 
injuries  higher  up  the  Umb  and  on  the  bod/,  I  also  think  thai  I  have 
found  the  cases,  where  tetanus  developed  from  granulating  woimds,  to 
be  more  chronic  and  milder  tlian  those  where  it  has  developed  soon 
after  the  injury.  7?om  thinks  that  tetanus  appears  particularly  in 
cases  that  are  treated  badly  or  not  at  all ;  my  experience  is  opposed 
to  this.  After  applying  iu  vain  to  the  nerves  auJ  teudiuous  tissue, 
the  various  changes  of  temperature  were  resorted  to  to  explain  the 
oocurrence  of  tetanus ;  some  said  that  it  was  favored  by  hot,  sultry 
weather.  I  cannot  altogether  deny  this  view,  for  hitherto  I  have  only 
•een  numerous  eases  of  traumatic  tetanus  in  hot,  sultry  weather,  but 
unall  epidemics  of  it  have  been  seen  in  winter.  Others  ascribe  the 
chief  blame  to  catching  cold  from  draughts  or  to  rapid  changes  of  tem- 
perature. Finally,  there  arc  still  others  who  do  not  believe  that  the 
Dcn'ous  system  is  primarily  afTected,  but  think  that  the  blood  6rst 
becomes  diseased  and  acts  secondarily  on  the  nervous  system.  Within 
a  short  time  Hose  has  resurrected  an  old  idea,  that  tetanus,  like  hydro* 
phobia,  is  to  be  regarded  as  a  primary  blood-disease.  It  cannot  be 
denied  that  tJhc  two  diseases  arc  mud»  alike  ;  a  proof  of  their  being 
actually  analogous  would  bo  most  strikingly  given  by  inducing  hydro- 
phobia, by  inoculating  animals  with  the  blood  or  secretions  from  a 
tetanus  patient.  Of  course,  we  should  nut  tlilnk  of  inoculating  nnother 
man.  At  present,  I  strongly  incline  to  the  humoml  view  of  tetanus 
u  due  to  a  peculiar  poison,  alliiough  I  have  no  proofs  of  it  At  all 
events,  the  blood  of  a  tetanus  patient  should  be  injected  into  a  dog, 
to  show  whether  tetanus  may  be  transferred  through  human  blood  to 
a  dog,  and  also  whether  iL  has  a  pyrogenous  action ;  should  tetanus 
appear  in  tlie  dog,  it  might  be  regarded  as  proved  tliat  teLunus  was  a 
bumorul  disease ;  if  the  experiment  bo  negative,  it  proves  nothing 
against  the  humoral  causes  of  tetanus,  it  only  shows  that  the  blood  of 
a  man  with  tetanus  will  not  induce  tetanus  in  a  doff;  it  would  still 
have  to  be  decided  whether  the  blood  of  a  doff  with  tetanus,  txan^ 
ferred  to  onother  doff^  would  prove  as  inactive.  The  fact  that  tetanus 
may  be  confined  to  one  limb,  or  even  to  one  hand  as  I  have  seen  it, 
•peaks  in  favor  of  a  local  cause,  which  may  be  limited  to  the  nerves ; 
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bat  there  are  aUo  a  localized  lymphangitis,  localized  cirsipclas,  etc  ; 
the  fact  that,  after  atnputntion,  for  instAocCf  twitching  uot  urifrequently 
occurs  in  the  stump  before  the  spasms  become  general,  mig^ht  also 
indicate  that  the  totaniis-potson  formed  in  the  ivouud  first  irritated 
the  muscles  and  nerves  of  the  »tump,  and  ttien  passed  to  the  spinal 
medulla.  There  still  remains  much  to  be  investigated  on  this  point. 
The  high  fever  iu  most  cases  of  aculo  tetanus,  and  the  fact  tiiat  the 
temperature  rises  even  after  their  death,  has  greatly  occupied  pathol- 
ogists  ;  this  became  still  more  interesting  when  Lcydcn  showed  that 
preat  elevation  of  the  temperature  of  the  blood  was  caused  in  a  dog 
in  which  tetanus  had  been  artifioiAlIy  Induced  by  passing  a  strong 
current  of  electricity  through  the  whole  spinal  medulla.  A.  l^'ick 
sliowcil  that  a  surplus  of  licat  was  formed  in  the  muscles,  and  thence 
distributed  to  the  blood ;  also  tliat  the  elevation  of  temperature,  noticed 
in  the  rectum  after  death,  was  due  to  the  equalization  of  warmth 
between  the  muscles  and  the  rest  of  the  body.  If  these  experiment«, 
which  I  have  repeated,  prove  that  tetanic  muscular  contractions  con- 
siderably elevate  the  bodily  temjwrature,  they  do  not  show  that  in 
iraumatio  tetanus  in  man  the  high  temperature  is  solely  or  chiefly 
due  to  the  muscular  contractions ;  this  view  is  opposed  by  tiie  fact 
that  very  acute  cases  of  tetanus  may  run  their  course  almost  without 
fever,  although  this  rarely  happens ;  here,  too,  there  arc  many  enigmas 
to  solve. 

Unfortunately,  in  most  caacs  the  prognosU  is  bad ;  rery  few  of 
the  acute  cases  recover;  of  the  chronic  cases,  which  last  over  a  fort> 
night,  some  get  weih  Unfortunately,  the  latter  are  proporticHistely 
rare. 

From  the  lack  of  knowledge  about  the  etiology  of  this  disease,  the 
treatment  can  be  only  s^'mptonmtia  Numerous  remedies  have  been 
recommended  at  various  times.  Generally,  the  treatment  most  resorted 
Co  is  by  narcotics,  with  opium  and  chloroform ;  this  is  the  plan  I  have 
adopted.  Opium  is  given  in  large  doses,  as  high  as  fifteen  grains  or 
more  in  a  diiy,  or  a  corresponding  quantity  of  morphine  may  be  giveo, 
best  by  subcutaneous  injection ;  sometimes  this  arrests  the  spasm«, 
sonietioaea  it  does  no  good.  At  all  events,  the  sufferings  of  tlio  pa- 
tieat  are  lessened,  llhtring  the  attacks  the  patient  may  be  greatly 
rdicred  by  inhaling  chloroform  to  narcotism.  Under  this  treatment 
many  cases  bare  recovered.  The  general  aim  of  the  treatment  is  to 
alleviate  the  acute  course,  and  make  it  more  chronic,  as  this  gives 
mora  hope  of  recovery.  Among  other  modes  of  treatment,  I  may 
mention  the  frequent  employment  of  warm  potash-baths;  and  tho 
application  of  strong  irritants  along  tlie  spine,  large  blisters,  moxc, 
tlie  hot-iron,  remedies  from  which  I  cannot  promise  any  good  effects; 


SCO 


TRAUMATIC  AND  DTFLAMMATOKT  DISKASE9,  ETa 


mud,  lostlj,  the  curare,  which  ia  of  late  occasiooallj  use«],  bos  not 
answered  the  hopes  that  some  had  of  it. 

In  the  chronic  cases  jou  need  not  employ  any  special  treatment ; 
the  patient  remains  in  bed,  and  should  keep  perfectly  quiet ;  he  should 
be  guarded  against  all  injurious  influences,  espeöally  from  physical 
or  mental  excitement. 

5.  J>runkard*a  madness.  Delirium  potatorum  trattmaiicurrK 
Delirium  tremens. — We  now  come  to  an  enemy  of  the  wounded 
which,  fortimalcly,  is  not  very  danfrerous.  You  have  doubtless  heard 
of  delirium  tremens,  the  acute  outbreak  of  chronic  alcoholic  poisoning, 
which  may  come  on  spontaneously,  or  from  some  acute  diseases,  cs- 
pecially  pneumonia.  Injnrics  are  a  frequent  cause.  Tou  will  become 
better  acquainted  with  this  disease  from  the  lectures  on  medicine;  as 
the  attacks,  from  whatei'er  cause  they  arise,  are  much  alike,  I  shall 
be  very  brief  on  this  point. 

The  disease  generally  breaks  out  within  two  days  after  the  injtiry, 
in  some  rare  cases  it  is  longer.  It  only  attacks  patients  who  have  for 
years  been  accustomed  to  the  free  use  of  alcohol,  especially  of  schnaps 
and  rum ;  but  it  is  an  error  to  consider  beer  and  wine  drinkers  exempt 
from  delirium.  The  first  symptoms  are  sleeplessness,  great  restless* 
ness,  trembling  hands,  unsteady  look,  tossing  about  in  bed,  and  talka- 
liireoesa,  and  then  delirium.  Tlie  ]>atients  tuJk  constantly,  sen  small 
animals,  midges,  flics,  etc.,  swarming  about  thorn;  mice,  rot«,  mar^ 
tins,  foxes,  etc.,  craw!  from  under  their  beds ;  they  think  they  are  in 
1  smoky  atmosphere,  and  feel  diizy.  The  delirium  often  has  the 
most  comical  form  ;  a  soldier,  whom  I  treated  in  Zurich  for  delirium 
tremens,  saw  numbers  of  other  soldiers  in  his  water-glass;  ^sheu  I 
entered  the  room,  he  spoke  lowly  to  my  assistant,  taking  mo  for  his 
major,  etc.  Generally  the  hallucinations  are  of  a  happy  nature,  never- 
Uielcss,  the  patients  are  tormented  with  restlessness,  constantly  tou 
about  in  be<l,  and  wish  to  get  up.  If  we  have  not  two  stout  nunes 
to  bold  these  patients,  there  is  often  no  way  of  avoiding  the  applica- 
tion of  a  strait-jacket  and  tying  them  in  bed.  These  patients  are 
usually  good-natured  in  their  delirium,  and  if  spoken  to  cmpliaticallj 
they  give  sensible  answers,  but  soon  fall  back  into  their  wanderings. 
Of  all  kinds  of  injuries,  fractures,  especially  open  fractures,  most  fre- 
quently give  rise  to  tlie  outbreak  of  the  disease-,  and,  before  we  had 
firm  dressings  for  such  patients,  it  was  a  difficult  task  to  fix  the  broken 
limb,  OS  the  patient«  did  not  notice  the  pain,  and  moved  the  limb  so 
forcibly  that  any  splints  were  loosened  in  a  few  hours.  Erea  whero 
there  is  marked  delirium,  the  prognosis  is  not  unfavomble,  according 
to  most  surgeons;  from  my  somewhat  meagre  observations,  I  cannol 
agree  in  this  opinion :  of  the  paticnlA  with  acute  delirium  tremens  that 
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I  have  treated,  at  least  the  half  hare  died ;  they  often  decliocd  suddenly, 
became  unconscious,  and  soon  died.  Others  recovered,  e6|>ccially  wbco 
it  was  possible  to  make  them  sleep  a  while;  this  is  the  object  of  the 
treatment;  opium  in  large  do^s  is  the  almost  universal  remedy,  for 
it  we  may  sutiatitute  small  doeos  of  tartar-cmctic.  After  this  the 
patients  fall  into  a  comatose  state,  from  which  in  favorable  cases  they 
awoke  cured,  but  sometimes  sleep  on  till  death.  1  can  recommend  no 
better  remedy /ban  opium  in  delirium  tremens,  although  I  must  ao- 
knowled^  that  in  large  doses  (gr.  ii. — vi.  every  two  hours  till  sleep  ia 
isduced),  I  do  not  consider  it  free  from  danger  [of  late,  hydrate  of 
chloral,  in  doses  of  gr.  xi. —  3  i,  is  said  to  bave  been  given  with  great 
benelit  in  such  cases  ;  it  ts  claimed  that  it  acts  well  not  only  on  the 
delirium  tremens,  but  on  the  fever  which  so  often  accompanios  the  in- 
jury]. Of  late,  there  has  been  a  great  outcry  in  England  ogainst  the 
opium  and  tartar-eraetic  treatment,  and  a  more  expectant  treatment 
has  been  recommended.  Others  have  had  good  results  ^m  digitalis ; 
most  surgeons  are  well  satisfied  with  the  opium-treatment,  and  the 
coincident  administration  of  strong  wine  and  cognac  has  been  highly 
recommended.  The  more  chronic  cases  of  delirium  potatorum,  with- 
out maniacal  attacks,  bave  scetncd  to  me  of  more  favorable  prognosis; 
there,  strong  grog  is  useful ;  I  give  the  following  mixture:  one  yolk 
of  egg,  one  ouuoe  of  arrack,  fuur  ounces  of  water,  two  ounces  of  sugar; 
thit  docB  not  taste  badly,  and  may  also  be  used  as  a  stimulant  for  old 
persons  (a  tablcspoouful  every  two  hours).  X  must  warn  you  against 
abstracting  blood,  which  is  very  dmgcrous  in  drunkards,  and  not  un- 
frcqucntly  induces  collapse  terminating  in  death. 

Autopsy  of  patients  who  have  died  of  delirium  tremens  shows  no 
special  cause  of  death ;  we  find  the  changes  common  to  topers ; 
chronic  gastric  catarrh,  fatty  liver,  Bright's  kidneys,  tliickcningof  the 
meninges  of  the  brain,  but  no  constant  changes  in  tbe  braiu'substanoe 
proper. 

6.  Delirium  nervosum  and  psychical  disiurhance»  after  iTgwy, — 
By  delirium  nervosum  traumaticum  we  mean  a  state  of  excessive 
nervous  exaltation  without  fever,  occurring  after  injury;  this  is  said 
particularly  to  affect  h}-slcrical  persons.  I  have  only  seen  one  case  to 
which  I  could  apply  this  name:  a  man  twenty-four  years  old  (from 
Canton  Thurgau,  tbe  land  of  perry),  wLo  had  never  been  accustomed 
to  drinking,  after  a  fracture  of  the  leg,  complicated  with  a  slight 
wound,  soon  had  delirium  without  fever,  Uke  an  old  toper;  the  fan- 
cies referred  to  the  same  subjects  as  in  delirium  potatorum,  passed 
off  under  quieting  treatment  and  opium,  without  maniacal  attacks; 
after  four  days  the  delirium  ceased,  and  the  patient  n-maiocd  reason- 
able.    Lastly,  I  must  mention  those  rare  and  interesting  ouos  wfaerts 
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after  operations  in  otherwise  henltby  persons,  psychical  disturbances 
devclopa  esses  which  erode  all  altempta  at  explanation,  and  are  onlj 
analogDOB  to  cases  \rhen%  after  acut«  diseases,  such  as  pneumonia, 
ncntc  rheumatism,  or  typhua,  the  development  of  true  muuia  is  ob- 
served. In  the  Ucrlin  surgical  clinic  1  saw  tvo  such  cases,  in  both 
of  which,  after  total  rhinoplasty,  there  was  melancholy  with  religious 
hallucinations.  Doth  patients  were  Catholic:  one,  a  ^-oung  man,  in* 
cessantly  worried  himself  trying  to  understand  the  idea^of  the  Trinity ; 
the  other  patient,  a  young  woman,  sought  by  prayers  and  cafttigations 
to  atone  for  giving  way  to  her  vanity  so  far  as  to  have  a  new  noM 
made  to  replace  the  one  lost  hy  lupus.  In  the  young  man  there  were 
frequent  outbursts  of  rage;  both  patients  perfectly  recovered  after  a 
few  weeks.  I  have  heard  that  Von  J^ngenbeck^  in  Berlin,  had  an- 
otiicr  such  cose  after  a  plastic  operation,  and  Von  GrO/e  and  .£*• 
itaorcA  have  had  them  after  operations  on  the  eyes.  But  these  cases 
are  very  ran*- 
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POISONED  WOUNDS. 


Wb  have  still  to  treat  of  some  varieties  ot  injuries,  where  at  the 
time  of  the  injury  poison  is  inoculated,  which  sometimes  induces 
severe  local  symptoms,  sometimes  dangerous  general  disease.  It  is 
well  known  that  these  poisons  arc  peculiar  to  some  animals,  and  in 
others  they  develop  as  a  result  of  certain  diseases,  and  are  then  trans- 
ferred by  the  diseased  animal  to  man. 

The  results  from  punctures  of  a  large  number  of  small  insects  are 
scju-cely  in  proportion  to  the  slight  mechanical  irritation  caused  by  their 
stings ;  it  may,  it  is  true,  depend  partly  on  peculiar  susceptibility  of  the 
skin,  if  persons  have  extensive  temporary  inflammations  of  the  skin  after 
bites  by  bugs,  midges,  or  fleas,  while  others  are  not  affected  by  them. 
A  needle-puncture  is  a  much  greater  injury  Umn  a  flea-bite,  but  the 
latter  is  followed  by  itching  and  burning,  and  the  furmation  of  wheals 
on  the  skin,  while  the  results  of  the  former  amount  to  nothing.  Hence 
it  is  not  improbable  that  in  the  case  of  the  wound  made  by  the  insect 
some  irritating  subsUince  enters  the  skin.  As  is  known,  the  stings  of 
bees  and  wasps  excite  even  greater  disturbances ;  occasionally  there 
is  an  extensive,  very  painful  inflammatiun  of  the  skin,  with  great  red- 
ness and  swelling,  which  usually  terminates  in  resolution,  and  does 
not  prove  dangerous,  but  may  be  \*ury  annoying.  A  loi^  number  of 
such  stings  at  the  same  time  is  not  altogether  free  from  danger;  such 
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stings  on  the  tongue^  In  the  palate,  or  on  the  cjclids,  may  from  tlieir 
locality  cause  certain  dangers  by  the  sn-olliDg  induced.  But,  as  these 
iiiflummatioQS  subside  in  a  relatively  short  time,  a  physician  is  rarely 
called;  the  popular  treatment  is  by  various  cooling  remedies  to  allesi- 
ate  the  pain,  amoog  which  I  shall  merely  mcnlion  the  application  of 
must  clay,  raw  mashed  potato,  cabbage-leavea,  etc.  In  more  severe 
inflammations,  lotions  of  lead-water  and  otlicr  antiphlo|<^istic  remedies 
may  be  resorted  to.  SüU  more  severe  than  the  stings  of  bees  and 
wasps  are  those  from  tarantula  and  scorpions,  that  arc  seen  in  southern 
countries.  Thcyarc  followed  bymorc  extensive  inflammation  of  tlie  skin, 
with  severe  burning  puins,  oocaatonally  by  formation  of  vesicles ;  there 
may  also  be  fever,  but  there  ia  usually  no  danger,  unless  it  arise  from 
the  locality  of  the  injury.    The  treatment  should  be  that  above  given, 

Fortunately,  with  us  there  are  few  ^*arietie3  o(  poisonous  serpents^ 
and  even  they  arc  not  frequent.  Among  ihem  are  the  Vipera  Herus 
(cross  adder),  and  Vtpera  Rediiy  with  two  hook-like,  curved  fangs, 
oontaioing  the  excretory  ducts  of  small  glands,  which,  at  the  time 
of  the  bite,  pour  their  poison  into  the  wound.  The  bite  of  these  ser- 
pents is  not  so  dangerous  as  is  supposed;  according  to  statistics, 
about  two  dje  out  of  sixty  persons  bitten.  The  pain  is  very  severe; 
there  are  great  inflammatiuu,  tension  and  swelling  of  the  skin,  witli 
high  fever,  great  anxiety,  depression,  vomiting,  and  occasionally 
alight  icterus.  Tlie  beat  treatment  is  to  suck  out  the  wound  at  once, 
aa  the  poison  is  not  absorbed  by  the  gastric  or  oral  mucous  membrane. 
The  wound  should  be  washed  at  once,  and  it  is  advised  to  Hgate  the 
Injured  limb  above  the  wound  to  prevent  the  absorption  of  the  poison; 
but  tliis  has  usually  taken  place  by  the  time  the  [wtieat  readies  the 
aorgeoD ;  it  is  a  disputed  point  whether  the  application  of  cups,  the 
canterization,  burning  or  excision  of  the  wound,  be  now  of  any  ser* 
vice,  but  I  should  think  it»  cauteriziition  advisable.  The  local  cutane- 
ous inflamniatioD  is  treated  with  special  attention  to  the  tense  pain; 
by  applications  of  oil,  protecting  the  skin  from  the  air  by  various  rem- 
edies, with  which  we  became  acquainted  in  the  treatment  of  super* 
fioial  bums.  Internally  wo  usually  give  an  emetic,  then  antiscptio 
remedies.  Of  all  snakc-bitcs  in  southern  countries,  those  of  the  rattle 
snake  are  most  dnngcrous;  aonictimes  they  prove  fatal  in  a  few  hours; 
the  Icjcal  inOammatioQ  of  the  skin,  which  is  very  severe  and  extensive, 
not  tinfn^uently  ends  in  gangrene;  those  bitten  die  with  high  fever, 
delirium,  and  sopor.  [Prof.  JTui/ord^  of  Australia,  treats  snake-bitea 
by  injecting  diluted  liquor  ammouiie  into  the  veius.  See  London 
Metlicai  Tunes  and  Gazette,  1869,  page  123.] 

Cadaveric  poison  is  a  very  phlogogcnous  substance,  whicli  prob»* 
biy  varies  greatly  in  its  chemical  compoaitioa.    Some  of  you  may  bava 
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already  had  some  cxpcricnco  on  this  point,  in  the  dissccUag-roouiiL 
This  putrid  poison  develops  in  the  corpses  of  men  and  animals;  if^  in 
handling  these,  some  of  the  juice  from  the  dead  tissue  enters  small, 
insigniBcant,  and  scarcely  notieeable  injuries  of  the  skin,  very  dis- 
agreeable symptoms  may  dcrelop.  The  rcsaltinj^  conditions  are  vari- 
ous, sometimes  very  malignunt.  Ciises  occur  which  were  formerly 
seen  particularly  often  in  England,  where  at  first  there  is  little  pain  in 
the  wound,  but  there  are  great  depression,  headache,  fever,  and  nausea; 
then  come  dcUrium  and  sopor,  and  in  some  cases  death  takes  place  in 
forty  hoiu^  It  is  asserted  that  these  woret  cases  of  septicemia  were 
most  frequent,  from  autopsies  made  soon  after  death,  on  bodies  still 
warm,  and  it  was  doubtful  if  in  tlieae  cases  the  surgeon  had  not  iuoO' 
ulatcd  himself  with  morbid  matter  developed  in  the  body  while  still 
living,  for  the  slate  usually  tonned  putrefaction  could  not  have  begun. 
As  a  contrast  to  this  malignant  acute  form,  we  may  regard  those  cases 
where  the  poison  has  a  purely  local  action.  In  the  course  of  twenty- 
four  hours  there  are  moderate  pain  and  slight  induration  in  the  injured 
finger;  then  a  dry  scab  forms  on  the  wound;  under  it  there  is  always 
some  pus.  The  scab  forms  as  often  as  it  is  removed,  the  part  remains 
painful  and  hard;  in  the  course  of  time  the  epidermis  thickens  over  it, 
and  it  forms  a  painful,  wart-like  nodidp,  moist  on  the  surface,  Ono  in* 
clined  to  this  purely  local  develupmeut  is  usually  less  disposed  to 
general  infection.  Botwecn  ihesc  two  forms  stands  a  third,  where  on 
inflammation  of  the  l^nnphaiic  vessels  and  axillary  glands  aoooropanies 
the  local  inflammation;  under  early  treatment  this  may  end  in  rcsolu- 
lion,  but  it  often  leads  to  abscesses  in  the  arm. 

For  the  first  treatment  of  the  part  poisoned  by  cadaveric  matt<?r, 
I  adWse  you  to  let  cold  water  run  on  the  wound  for  a  \oug  time,  and 
not  to  check  the  bleeding,  if  there  be  any.  In  many  cases  the  injurious 
matter  will  lie  at  once  washed  out,  and  there  will  be  no  further  infleo» 
tion.  Should  the  parts  around  the  wound  redden,  you  may  cauterize 
vith  uttnite  of  silver  or  fumhig  nilrio  add ;  this  is  very  painful,  but  it 
acts  well;  not  unfrequcntly  pus  forms  again  under  the  resulting  slough; 
in  this  case  you  remove  the  slough,  ami  cauterize  again,  and  repeat  this 
till  no  pus  forms  under  the  slough. 

Cauteri2ation  immediately  after  contact  with  the  poison,  from  a 
considerable  experience  on  myself  and  on  my  students  in  the  course 
on  operations,  I  consider  unadvisable.  Small,  lacerated  wounds  that 
do  not  bleed,  and  excoriations,  are  always  more  dangerous  for  infec- 
tion than  deeper  incised  woimds ;  the  anatomical  reason  for  this  ia 
that  the  lymphatic  net-work  lies  chiefly  in  the  most  superficial  layer 
of  the  CTitia.  Monx)vcr,  the  auscoplibility  to  the  poison  varies  with 
the  individual ;  repeated  infections  appear  rather  to  increase  than  to 
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diminish  the  pretlisposition.  Sbould  IjTnphangitia  begin,  the  arm 
should  first  of  all  be  placed  on  a  splint  to  keep  it  quiet^  and  then  tUo 
treatment  previously  recommended  for  lyniphang-itis  instituted.  You 
may  consider  the  course  in  the  appearance  of  the  above  morbid  8)Tnp- 
toms  Co  be  as  follows :  A  small  quantity  of  liquid  from  the  cadaver 
(or  even  of  putrid  pus  from  a  linng  patient)  is  introduced  into  the 
ivound  ;  the  lyuiphatlu  capillaries  that  have  been  opened  take  up  thia 
putrid  matter  and  pass  it  into  the  trunks  of  the  lymphatic  Tesaels; 
eoo^^ation  may  quickly  take  place  herOf  and  then  the  putrid  matter 
«ct«  as  a  specific  irritant  only  on  a  small  part ;  in  other  coses  it  acts 
OQ  the  lymph  as  a  ferment,  and  the  lymph  coagulates  in  the  next 
lymphatic  glands,  or  else  the  swelling  of  the  gland  compresses  the 
intra-glandular  lymphatic  vessels  and  so  obstructs  the  passage 
through  the  gland ;  in  this  case  also  the  disease  remains  local,  al- 
though extending  some  distance,  and  not  unfrequently  leading  to 
■uppuration  with  fever  (as  In  other  non>spccifio  inflammations). 
Lastiy,  the  rarest  cases:  the  fermented  lymph,  which  even  yet  acts 
u  a  ferment,  passes  into  the  blood,  and  there  excite»  chemical 
changes.  Then  we  have  a  »cpttcccmiay  from  cada\'eric  poison.  From 
the  cases  that  end  in  recovery  we  see  that  the  injurious  substances 
de\*oloped  by  the  process  may  ba  again  eliminated  from  the  body  by 
the  secretions  and  excretions,  but  we  do  not  know  in  what  particu- 
lar way  tills  is  done.  In  some  cases  some  putrid  substance  is  cncajH 
fiulatcd  in  a  lymphatic  gland  or  other  inflamed  part,  and  may  there 
lie  harmless  and  after  a  timo  be  gradually  eliminated ;  but  on  active 
movement  the  poison  may  be  again  driven  into  the  lymphatic  vesselfl 
by  the  increased  pressure  of  the  blood,  and  there  induce  new,  acute, 
local,  and  general  iufectioD.  If  indurated  lymphatic  glands  remain 
after  infection  with  cadaveric  poison,  daily  warm  baths  are  the  best 
means  for  promoting  the  excretion  of  tlie  poison. 


We  have  still  to  treat  of  some  poisons  which  in  certain  diseases 
develop  lu  animals,  and  may  thence  be  transferred  to  man.  Under 
this  head  come  glanders,  carbuncle,  and  Ai/drophobta. 

Glanders  (mallasmus,  mon'c)  is  a  disease  which  develop«  prima- 
rily in  horses  and  asses.  It  is  an  inflammation  of  the  noaal  mucous 
membrune,  in  which  this  membrane  becomes  very  thick,  and  sccrctea 
n  thick,  tough  piw,  and  where,  by  the  breakiiig  down  of  caseous  nod- 
ules, ulcers  with  a  caseous  base  form;  swellings  of  the  lymphatio 
glands,  occasionally  tubercle-like  nodules  in  the  lungs,  and  acute  ma- 
rnsmus,  occur,  and  acute  cases  arc  ustmlly  fatal  The  mure  chronic  and 
milder  form  of  glanders  ia  called  "  farcy ; "  it  is  rarer,  and  gives  a 
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better  prognosis.  The  glanders  and  forty  of  animals  are  only  coil- 
vejred  to  mna  by  aodJeutal  inoctdation.  If  some  of  ibe  piis  of  a  glan- 
dcred  horse  enters  a  wound  or  excoriated  spot  on  a  man,  or  if  very  in- 
tense poisonous  glatidor-pus  full  on  the  uninjured  skin  at  a  point  where 
the  epidermis  is  thin,  there  may  be  very  acute  inflammation  with  gen- 
eral 6cpt)C£emiaf  which  in  most  cases  proves  fataL  The  chronic  form 
of  glanders  Is  mre  in  man ;  the  symptoms  are  ohieBy  pustulous  Inflam- 
mations of  the  skin,  and  formation  of  abscesses  at  different  poinla  in 
the  subcutaneous  tissuu ;  it  is  not  so  dangerous.  lu  some  cases  of 
acute  glander-poisoning  there  is  lymphangitis  and  suppuration,  Umitod 
to  the  injured  extremity  ;  in  others  a  diffuse  eiysipelatous  redness  of 
tlio  skin  with  great  swelling  develops  quickly,  while  at  the  same 
time  there  is  very  intense  fever,  Tlie  local  inflammation  may  go  on 
to  gangrene ;  there  is  dcliriiun,  and  soon  coma  occurs ;  there  may 
also  be  diarrhoea,  purulent  discharge  from  the  nose,  and  pain  in  the 
muscles,  with  which  symptoms  the  patient  dies.  The  disease  may 
run  its  course  verj-  rapidly;  I  remember,  when  a  student  in  the  Got- 
iingcn  clinic,  seeing  a  strong,  robust  man  die  of  glanders  in  a  few 
days;  but  patients  with  acute  glanders  may  live  from  ten  to  fourteen 
days,  and  all  the  symptoms  of  pyaemia  may  develop  in  them,  and  nu- 
merous tuemorrhagic  abscesses  form  in  the  muscles,  which  arc  so 
charaoterisiio  of  glanders  that  they  confirm  the  diagnosis.  In  rare 
cases  acute,  nipidly-futal  glanders  may  develop  from  the  chronic; 
the  reverse  is  also  seen.  Of  course,  pereons  that  have  much  to  do 
with  horses  are  chiefly  exposed  to  this  disease,  which  never  ooouia 
primarily  in  man.  Unfortunately,  there  is  little  hope  from  treatment 
in  this  disease;  as  in  acute  pysmia,  we  treat  the  most  prominent 
symptoms.  Iodine,  arsenic,  and  creosote,  have  been  recommended  as 
antidotes  in  glanders. 

CarbwicU  (anthrax,  pustula  maligna)  is  a  disease  which  primarily 
occurs  oftcncst  in  cattle.  In  its  acute  fonn  this  disease  is  allied  to 
typhus;  in  the  subacute  and  chronic  form  there  an?  carbunculous  in- 
flammations of  the  skin,  which  are  circumscribed  and  soon  become 
gangrenous.  The  oontagiousncss  of  carbuncle  is  even  stronger  than 
thnt  of  glanders,  IT  tlie  secretion  from  a  carbunculous  pustule,  or  the 
dried  skin  of  the  slaughtered  animal,  come  in  oontact  with  the  skin  of 
man,  a  pustule,  at  first  insignifioant,  or  a  diffuse  inflammation  in  the 
skin,  soon  develops  with  considerable  fever.  Tills  cutaneous  inflam- 
mation soon  assumes  the  characteristics  of  a  carbuncle,  quickly  ending 
io  gangrene;  the  course  is  that  of  the  previously-described  malignant 
carbuncle,  and  if  left  to  itself  the  disease  is  often  fatal  Internally 
the  ordinary  antiseptics  are  administered.  Tlie  antlirax  itself  is  ener- 
getically attacked  with  Incisions,  and  the  but  iron  or  other  caustic ;  if 
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the  patient  be  subjected  to  treatment  early^  before  inteose  blood-in- 
fection lias  developed,  tbcre  is  hope  of  a  cure ;  where  this  form  of 
carbuncle  autl  8eptica?niic  symptoms  are  fully  developed,  death  is  cer- 
tain. It  is  still  a  disputed  point  whether  this  carbuncle  may  develop 
spontaneously  in  man,  whether  the  previously- described  (page  262) 
malignant  carbuncle  is  always  caused  by  infection  or  may  also  de- 
velop spoutaucoualy  from  the  &ame  etiological  (little  known)  circum- 
Btances  as  in  cattle ;  excellent  French  surgeons  and  cattlc-doctora 
have  studied  this  point;  experiments  of  inoculating  animals  with 
the  matter  from  malignant  pustules  on  man  have  been  very  uncertain  ; 
the  observations  to  some  extent  contradict  each  other;  in  short,  tbo 
relation  of  these  different  forms  of  carbuncle  and  pustule  to  each 
other  as  regards  etiology  is  not  yet  fully  explained.  Of  late,  the  idea, 
(hat  tili?  disease  depends  on  infection  by  certain  small  organisms,  is 
ooustantly  gaining  ground. 

Canine  madne*»  (hydrophobia,  lyssa),  which  is  tranaferrcd  from 
animals  to  men,  is  better  known  and  more  frequent  than  cither  of  the 
above  diseases.  From  unknown  reasons,  the  disease  appears  to  de- 
velop primarily  only  in  dogs,  but  from  the  bite  of  this  animal,  and  the 
entrance  of  its  saliva  into  the  wound,  it  may  be  transferred  to  any 
animal,  and,  apparently,  the  poison  does  not  decrease  by  inoculation, 
but  is  always  propagated  with  equal  power.  For  instance,  a  mad  dog 
bitesacat;  the  disease  develops  in  the  latter,  and  she  bites  a  man;  an  an- 
imal being  inoculated  with  the  saliva  of  the  man  will  have  the  disease. 

The  symptoms  in  the  dog  are  described  by  the  freterinarians  as 
follows :  We  distinguish  a  raving  and  a  quiet  madness ;  preirious  to 
both  of  them,  the  dog  is  downcast  and  eats  little.  After  this  state 
has  lasted  about  a  week,  the  raving  madness  begins;  the  dog  runs 
about  in  an  objectless,  unsteady  way,  apparently  urged  by  some  in- 
ward anxiety ;  if  irritated,  he  bites  at  any  thing  coming  in  his  way  ; 
the  raouih  is  dry,  he  tries  to  drink,  but  soon  runs  from  the  wat«r  n-ithout 
taking  it ;  he  emaciates,  he  totters,  then  his  hind-legs  beoume  par- 
alyzed, his  barking  changes  to  a  kind  of  howl,  twitohings  come  on, 
and  in  thRx:  or  four  days  are  followed  by  death.  In  the  still  madness, 
paralysis  of  the  muscles  of  the  lower  jaw  occurs  early,  rendering  biting 
and  eating  impossible.  Tlie  other  symptoms  are  the  same  as  just 
described.  Some  do  not  consider  these  two  forms  of  the  disease  as 
distinct,  but  as  different  stages,  only  lasting  a  longer  or  shorter  time. 
On  autojHty  of  animals  dying  from  this  disease,  we  \ifiually  find  ttic 
gastric  and  intestinal  mucous  membrane  much  reddened ;  this  is 
probably  merely  duo  to  the  various  foreign  bodies  that  the  dog  lias 
■wallowed.  Beyond  this,  we  find  nothing  abnormal,  e&[>ecially  in  the 
brain  and  spinal  medulla,  but  we  must  add  that  hitherto  no  micro* 
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floopical  examinations  of  these  parts  have  been  made,  while  it  is  Tory 
probable  that,  in  cases  where  paralysis  very  eridenily  occurs,  there  is 
degcncrutioD  of  the  spinal  medulla,  although  otherwise  the  predomi- 
Daiit  character  of  the  disease  is  humoral. 

As  regard»  the  trausfiir  of  hydrophobic  poison  to  man,  it  is  a  relief 
to  know  tliat  all  tliosc  bitten  do  not  become  sick,  but  that  only  about 
one  out  of  twenty  cases  bitten  is  attacked.  Usually  the  bite  heals  \ 
readily ;  more  rarely  it  suppurates  a  long  time,  which  is  to  be  regarded 
as  very  favorable ;  the  local  rouciion  is  never  of  such  a  nature  as  to 
threaten  danger,  and  in  this  respect  the  hydrophobic  poison  difiera 
essentially  from  the  auitiial  poisons  heretofore  mentioned;  it  is  not  a 
phlogogenous  poison.  Tlie  outbreak  of  the  disease  rarely  occurs  in 
lo6S  than  six  weeks  after  the  bite,  frequently  even  later;  a  case  has 
recently  been  observed  where  the  disease  first  appeared  after  six 
montJis.  Older  writers  give  a  still  lon^r  period  of  incubation ;  there 
is  a  popular  belief  that  the  figure  9  plays  an  important  role  ;  it  is 
said  that  the  disease  appears  the  9th  day,  tlie  9th  week,  or  the  9th 
month  after  the  bitci,  and  that  before  the  end  of  the  9th  year  there  is 
no  security  that  the  disease  will  not  appear.  Tliia  is  certainly  a  fiible, 
whirb  is  readily  explained  by  the  fact  that  the  long  duration  of  the 
incubation  is  very  strange,  and  has  given  rise  to  the  various  stories. 
AVhcre  tho  poison  remains  hidden  during  tliis  long  time,  whether  in 
tho  cicatrix,  in  the  next  lymphatic  glands,  or  in  the  blood,  is  entirely  , 
imknown.  In  a  few  cases  only  it  has  been  observed  that,  shortly 
before  the  outbreak  of  the  disease,  the  patient  had  noticed  a  slight 
redness  of  the  cicatrix;  then  the  first  symptoms  were  great  irritability, 
ezätemcat,  aod  restleesnesa,  and,  in  rare  cases,  even  in  this  stag«, , 
there  were  spume  on  attempting  to  swallow.  Tl>e  irritability  con-  ■ 
stantly  increases ;  the  light,  every  noise  or  draught,  pains  these  un- 
fortunate patients  and  may  excite  general  spasms  and  the  pains  on 
swallowing.  Now,  verj-  gradually,  the  fear  of  water  appears ;  the 
patients  sufTcr  from  unspeakable  thirst,  and  as  soon  as  tbey  see  any 
liquid  they  are  attacked  by  horrible  anxiety  and  spasms  ;  occasionally, 
attadcs  of  deep  spasmodic  inspiration  follow,  the  patient  cannot 
sleep,  and  is  in  constant  dread  of  the  least  sound,  as  any  tiling  excites 
the  con^nilsions,  wliicb  finally  affect  the  whole  body,  and  then  lead  to 
actual  madness,  with  the  appearance  of  most  fearful  anxiety.  But, 
on  the  whole,  the  imticnts  may  bo  readily  calmed  by  quiet  and  by 
speaking  to  them,  and  become  cither  perfectly  resigned  or  melancholy. 
Occasionally  they  warn  those  about  them  not  to  come  too  near  or  tiiey 
may  bite  them,  but  they  are  not  at  all  malignant,  as  they  were  for- 
merly described.  Great  salivation  and  foaming  from  the  mouth  do 
not  bc^n  till  toward  the  end ;  in  some  cases,  death  is  preceded  br 
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the  scrercst  tetiinio  spasms,  others  die  after  the  convulsions  and  the 
fear  of  vrater  have  completely  ceased,  and  when  the  patient  aud  sur^ 
geoQ  have  been  led  into  vain  hopes.  Unfortunately,  pathological 
anatomy  gives  us  no  explanation  of  this  wonderful  and  fearful  disease. 
There  can  be  no  doubt  that  the  spinal  ineduLlu  is  afTcctcil,  but  it  baa 
not  yet  been  detennincd  whether  the  nervc-siibstancc  itself  is  dis^ 
eased. 

As  regards  the  prognosis,  in  those  patients  where  the  disease  has 
broken  out,  tliere  is  no  hope.  It  may  be  considered  proper,  in  all 
cases,  to  cauterize  or  burn  out  the  bites  of  mad  animals,  aad  to  keep 
them  suppurating  a  long  time,  at  least  this  is  the  only  rational  treat- 
ment ;  it  cannot  be  certainly  decided  from  past  ob8er\'ntions  whether 
excision  of  such  a  cicatrix  can  be  useful  after  the  disease  has  already 
broken  out ;  it  w^ould  at  all  events  be  a  rational  treatment.  In  tlio 
developed  disease,  almost  all  the  powerful  remcdtea  in  the  materia 
medica  and  in  surgery  have  been  tried ;  all  the  narcotics  hare  been 
used  in  large  and  small  doses;  opium  and  belladonna  especially, 
used  in  almost  poisonous  doses,  and  the  arti&cial  benumbing 
of  the  patient,  have  at  least  alleviated  their  sufferings,  if  they  have 
done  DO  other  goo<i  The  limb  containing  the  cicatrix  has  been  am- 
putated in  vain.  In  one  patient,  DiefftrAach  tried  transfusion,  in 
vain.  Wliero  there  is  dread  of  water,  some  fluid  may  be  introduced 
through  a  tube ;  the  patients  arc  most  comfortable  when  at  absolute 
rest  in  a  half-darkened  room;  in  combating  the  convuLiions,  chloro- 
form narcosis  has  repeatedly  proved  most  serviceable,  and  patients 
who  hare  once  become  acquainted  with  this  remedy  beg  for  it  aguiL 
But  this  comprises  the  little  that  we  can  do  for  these  unfortimates. 


The  three  diseases  last  mentioned  enter  »o  much  into  the  domain 
of  veterinarj*  surgery,  sanitary  regulations,  and  internal  medicine,  that 
I  oonld  here  give  you  only  a  slight  sketch  of  them.  Tou  will  find 
more  accurate  information  on  the  subject  in  FlrcAowV  special  pa- 
thology, ßd.  n.,  Section  Zoonosen,  where  tlic  special  literature  is  also 
given. 
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LECTURE    XXVIII. 


Aiutomy:  1.  Thickemo^,  H^portrophy;  S.  II.Tp«r»Mrotit>n ;  S.  SappuraUon,  C(M 
Ab«c«ss««,  Congeotivo  AImousm,  Fistul»,  Dloontion.— SmuIU  of  Chrooio  loftAm- 
nuUion.— 0«tt«ntl  8jriupUKuU)lo^.--Cour>e. 

GsxTLEUEN :  Having  thus  tar  attended  almost  exclusively  to  acute 
affections,  wo  now  come  to  the  chronic,  and  first  of  all  to  chronic  Jn- 
Bammation.  But  I  shall  here  take  a  different  method  &om  what  I 
have  formerly  done,  for  I  shall  not  now  enter  at  once  on  the  individual 
forms  of  chronic  inflaminatiün  as  they  occur  in  eui^cal  practice^  but 
first  ^%'e  you  a  general  exposition  of  tlie  prtKcss  itselt 

The  anatomical  conditions  in  acute  inflammations  are,  on  the  whole, 
very  simple;  there  is,  simply,  new  formation  of  tissue,  which  either 
induces  healing  by  the  first  intention,  or  direct  organic  union  of  the 
separated  surfaces,  or  effects  this  indirectly  by  formation  of  gronula* 
tions  and  pus.  We  6ud  the  same  process  in  chronic  infiammatton ; 
but  there  are  also  some  other  appearances.  Kliologically,  the  con- 
ditions in  chroaic  inflammation  arc  much  more  complicated ;  for  there 
it  is  not  merely  a  question  about  an  irritation  only  once,  as  an  injury 
or  a  bum,  and  their  sequences,  but  we  have,  1,  to  explain  the  causa 
of  the  inflammiition ;  and,  3,  why  it  assumes  a  cUrouic  character.  I 
ehall  first  explain  to  you  what  anatomical  changes  take  place  in  the 
tissues  diu-ing  chronic  iuflammution,  in  doing  which,  just  as  we  did  la 
acute  inflammation,  wc  shall  hero  take  the  connect ivc-Ussuo  as  the 
ordinary  seat  of  the  disease.  Besides  the  distention  and  multiplication 
of  the  capillary  vessels  by  formation  of  loops  in  acute  inflammation, 
wo  found  serous  and  plastic  infiltratioa  of  the  tissue  to  be  the  essen- 
tial anatomical  appearances.     In  chronic  inflammatioD,  distention  of 
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the  capillary  vessels,  or  fluxion,  is  a  less  prominent  s^ptom,  vthile 
ill«  Dew  funnation  of  tissue  and  serous  infiltratiuu  soem  to  play  a 
more  important  rtffe.  'Hie  cell-iutiltrutiou  of  the  tissue  IäUcs  place  in 
fiow  cases,  us  it  docs  in  acute  inllummation ;  but  tlie  individual  cells 
often  attniti  u  mther  more  complet«  development-.  In  tbis  pruceaa  of 
development  the  intercellular  tissue  changes;  the  connective-tissvK) 
filaments  lose  their  tough  filamentary  consistency,  tlie  disteusibility 
and  elasticity  of  the  subcutaneous  tissue  are  impaired,  and  tlic  eoose- 
quence,  as  regards  the  coarser,  palpable,  and  risihic  conscquenccü,  is 
that  the  tissue  becomes  more  swollen  and  fatty,  and  less  movable 
than  nonnid.  This  ia  the  first  stagx;  of  every  chronic  inBammation, 
The  course  may  vary  as  follows : 

1.  The  tissue  remains  permanently  in  this  state  of  serous,  and,  to 
some  extent,  plastie  firm  infiltration ;  stun  and  subcutanmus  cellular 
tissue,  articular  capsule,  tendons,  ligaments,  fascia; — in  short,  all  tijcse 
connect irc-lissue  constituents  of  tUe  body  which  are  in  the  above 
»tato— on  section  present  a  rather  homogeneous,  (atty  appearance- 
In  discaso«  of  the  joints  and  their  vicinity  we  see  this  moat  frequently, 
and,ss  this  swelling  of  tbe  joint  gxjes  on  without  any  reddening-  of  the 
skin,  it  was  formerly  called  tumor  alius,  a  name  which  tells  nothing 
of  the  nature  of  the  process,  but  which,  limited  to  certain  forms  of 
jointrdiäesac,  is  practically  serviceable.  You  may  readily  imagine  that 
ÜSBIIO  which  has  l>ren  little  altered  may  return  from  this  stage  of  the 
diaease  to  its  normal  state.  The  infiltratcil  serum  is  reabsorbed ;  the 
ocUa,  which  have  newly  entered  the  tissue  or  hove  newly  formed  there, 
partly  become  connective-tissue  corpuscles,  and  are  partly  destroyed  ; 
the  oonncciive  tissue  itself  returns  to  its  former  condition,  ami,  if  the 
state  of  affairs  be  not  exactly  us  it  was,  tt  is  nearly  so;  occasionally 
a  state  of  cicatricial  tluekening  Remains ;  during  the  development  of 
tlie  chronic  in6ammation  there  may  also  have  been  small  eitraviaar 
tiona  or  escapes  of  red  Hood-cells  through  the  walls  of  the  vessels, 
from  tbo  increased  pressure  (according  to  Cohnheim)  \  these  change 
to  a  brownish-red  pigment,  which,  when  present  in  quantities,  gives  a 
yelloiviuh  or  grayiali  color  to  the  ti»!sue  that  has  been  diseasetL  As  a 
result  of  the  continued  excess  of  nutrient  material,  which  sometimes 
flows  to  the  disensed  part  in  chronic  inllummatioa,  the  tissucM;lcmcnta 
may  become  larger  and  tliicker;  the  whole  tissue  may  inerease;  it 
posses  into  a  state  of  »iinpte  hyf*eTtrophrj.  Hut  s«.'melimes  the  plastic 
(ei'llulor)  inßltration  in  chronic  innanmialion  may  attain  a  particularly 
high  grade ;  from  the  inflltrntod  young  cells  new  ojnncctivc  tissue 
forma  in  the  old,  so  that  tlie  skin  may  be  tliickencd  to  three  or  four 
tbnc*  tbe  normal  extent ;  this  <leposit  of  new  tissue  of  similar  fonna- 
Iton,  in  the  old,  is  called  hj/pcrpUtMa  by  the  patholc^cnl  anatomista, 
25 
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When  the  thickening  of  the  skia  assumes  ft  nodular  form,  it  is  usuallj 
termed  «lephantifuU  in  the  most  general  sense  of  the  term.  Such 
hjjM!rtn>i)hita  and  h^-perplaaias  of  the  connective  tissue,  which  may 
fonn  in  the  course  of  a  chronic  inBammation,  hardly  ever  recede  en- 
tirely, but  often  remain  in  the  same  state,  ercn  when  their  causes 
have  been  rcmoTcd. 

%.  If  you  imagine  the  chronic  inflammation,  so  far  as  you  at 
present  kiiow  it,  tmn&fetrcd  to  a  mucous  or  serous  membrane,  you 
will  acknowledge  tliat  the  secretion  cannot  remain  normal  during  the 
pathological  clmngcs  which  affect  the  tdssue  of  these  membrauca. 
Usually  it  increases,  there  is  hyp^rsfer^ion  /  chronic  inflammation  of 
a  synovial  or  mucous  mcmbnme  may  evinnc  itself  cliicfly  by  this 
byperaecretion. 

Chronic  catarrh  of  the  mucous  membranes  may  affect  cWefly  the 
epithelial  or  the  connective- tissue  layer  or  the  glands  of  the  mem- 
brane; in  many  cases  all  three  suffer  to  an  equal  extent.  The  same  is 
the  case  in  tlic  synovial  membrane  of  the  joints ;  some  fonns  of  chronio 
articular  inflammation  are  chioBy  noticeable  from  a  very  free  secretion 
of  a  wat<*ry  synovia;  in  others,  there  is  more  thickening  of  the  syno- 
vial  membrane,  and  but  little  increase  of  sccrcLJon. 

3.  Chronic  inflammation  may  also  be  accompanied  by  suppuration, 
and  its  finer  changes  are  just  as  in  the  acute  disease,  except  that 
every  thing  is  slower.  For  instance,  suppose  tliere  is  at  some  part  of 
the  body  a  collection  of  wandering  cells  with  a  formation  of  fluid 
intercellular  Rubstancc;  at  tlic  same  time,  of  course,  the  tissue  in 
which  these  cells  are  iufiUrated  dies,  as  alwa3-5  happens  in  circum* 
acribed  cell-proliferations.  The  tissue  surrounding  the  spot  first  dis- 
eased is  gradually  tnfdLrated  with  cells ;  and  it  also  goes  on  to  form 
fluid  cellular  tissue  with  the  character  of  pus;  the  in&ltratcd  tissue  la 
the  more  disposed  to  auppumtc  and  break  dowTi  when  ita  vessels  are 
little  developed  and  do  not  gupjOy  sufücient  qualitative  and  quantitative 
nutrient  material  to  maintain  the  further  development  of  the  exces- 
sive cells.  In  abscess,  a  circumscribed  cavity  containing  pus  is  thus 
formed^  its  walls  are  constantly  being  changed  to  pus,  äupptifotinff. 
All  this  takes  phice  very  gradually,  and  frequently  the  symptoms 
usually  appearing  in  inflammation  are  wanting ;  often  there  is  no  pain, 
redness,  or  elevation  of  temperature,  in  the  affected  part,  and  usually 
there  is  no  fever.  Hence  this  variety  of  abscess,  uhich  come»  on 
chronically,  is  called  coid  ahsct^s  ;  for  tliis  cbronio  suppuration  wo  use 
the  terra  ulceration  ("  vcrschwirung  ").  W'e  niip;lit  also  term  the  whole 
cavity  containing  pus  a  hollow  ulcer  ("hohlgeschwur") ;  but  in 
common  language  this  expression  is  applied  chiefly  to  small  cavities, 
while  larger,  slowly-forming  ones  are  called  cold  abscesses.     If  you 
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examine  the  pqs  from  such  an  abscess  microscopimlly,  you  trill  find  it 
rich  in  fine  Dioleculea,  but  rfttfaer  poor  in  well-UevcIoped  pus-cells. 
This  is  because  the  pus  has  long  been  enclosed  in  the  body,  and  is 
changed  by  disiutegratiou  of  the  pus-ccUs  to  molecules^  and  by  chem- 
ical decomposition ;  b,v  the  luttor  ricli  cjccrctions  of  fat,  especially  of 
Cholesterine  crystal»,  are  formed.  The  appearance  of  the  pus  to  the 
naked  eye  is  also  clian^d  by  these  mctamorphoses,  for  it  is  usually 
tliinner  and  clearer  than  in  the  acute  dise&se,  and  has  a  disagreeable 
odor  like  fatty  acids,  and  may  contain  fibrinous  floccuH  and  shreds  of 
nocroöcd  tissue.  Sometimes  it  is  nionllis  or  years  before  the  suppu- 
ration of  the  walls  of  a  cold  abaceas  has  gone  so  far  as  to  cause  pei^ 
Ibration  of  the  skin.  In  some  cases  it  even  happened  that  such  aa 
abscess  has  existed  for  years,  tliat  the  ulcemttuu  of  its  walls  finally  stops, 
and  the  latter  ore  transformed  to  a  cicatricial  capsule,  and  the  pus  is 
thus  completely  encapsulated.  If  wo  have  opportunity  to  examine 
suob  an  abecesa,  we  find  in  it  an  emulston-Uke  fluid,  occasionally  coo- 
tainf?  crystalline  fat,  and  sometimes  without  a  trace  of  pus-cclls,  so 
ÜiHt,  from  the  appearances,  we  could  hanlly  infer  that  the  snc  in 
question  bad  been  an  abscess,  if  the  whole  previous  courso  did  not 
ftbow  it.  Much  more  rarely,  in  tbc  course  of  time,  when  tho  abscess 
haa  ceased  to  grow,  there  is  rcabsorption  of  the  fliud,  a  cheesy  pulp 
being  left.  Jf  tho  abscess  has  pcrforatc<I  outwardly,  tbc  pus  is  cracn- 
ate*l,  and,  imder  otherwise  favorable  circumsLincca,  there  may  be 
healing,  as  wo  shall  soon  describe.  But,  for  this  to  oocur,  the  ulcera- 
tion on  the  inner  wall  of  the  aljscess  must  cease,  whidi  grnerally  only 
occurs  when  there  is  a  sußicicnt  development  of  vessels  in  the  walls 
of  tho  abscess ;  under  their  influence  the  inner  surface  of  tho  abscess 
changes  to  a  vigorous  granulation-tissue,  and  iben  it  condenses  and 
•trophies  to  cicatricial  tissue,  and  tlie  opposite  walls  of  tbe  cavity 
unite,  as  in  tlic  healing  of  acute  or  hot  abscesses ;  the  pus  escaping 
from  the  opened  cavity  grows  leas,  and  finally  ceases  altogether. 
Some  time  subsequently  we  may  still  feel  the  subcutaneous  cicatrix 
of  tbe  abscess  as  a  callous  thickening;  but,  in  the  couive  of  time,  this 
also  passes  ofi^  and  the  absocss^icatrix  again  assumes  tbc  cbarmcteris- 
tlcfl  of  ordinary  connective  tissua  I  will  now  make  you  acquainted 
with  a  twhnical  name  used  for  those  abaccasca  which  do  not  originate 
at  the  p)int3  where  first  seen,  but  which  have  moved  partly  from 
sinking  of  the  pus,  partly  from  the  ulceration  having  progressed 
düefly  in  one  direction.  For  inst&nc^,  there  may  be  suppuration  along 
tite  anterior  part  of  tbe  spinal  column,  which,  following  the  loose 
ccUulnr  connective  tissue  behind  tho  pcritoMBum,  and  travelling  along 
tho  sbeatb  of  the  psoas  muscle,  finally  appears  as  an  abscess  beneath 
Poupart*s  ligomcnt     These  and  similar  absoceses  arc  called  eonge^ 
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tire  abtcettea.    Tbo  mode  of  healing  above  indicated  does  not  taluij 

pluco  with  dcfiirable  npidity,  but,  imfortuuately,  the  general  and  Ic 
conditions  «re  oocaaionally  of  such  a  nature  that,  alter  the  i 
of  the  pus,  «cute  inflanunatioD,  'vith  fcrcr,  attadta  the  absoeBS,  afldl 
pyaemia  or  febrile  mara&mus  cxnnes  on,  or  else,  in  sjnle  of  the  eracoa- 
tion  of  the  pu»,  the  chronic  ulceration  goes  od  slowly  but  steadily  in 
the  walls  of  the  cavity.  In  such  cases  the  openings  of  these  large, 
often  deeply-seated  cavities  contiaually  pour  out  a  thin,  bad  pus;  the 
oppnings  of  such  absoessea,  whether  of  exaaH  or  large  diameters,  are 
•  called  ßttula», 

Vou  may^  also  imagine  the  above  process  of  suppuration  or  nlcem- 
tion  as  transferred  to  a  surOsce  or  membratie ;  then  we  should  have  a 
flat  or  open  vUer^  but^  as  this  is  an  object  of  special  and  great  prao- 
tical  importance,  we  must  treat  of  it  in  an  independent  chapter. 

4.  Chronio  inHammation  may  take  another  course  very  like  sup- 
puration, that  is,  caseoua  degeneration  of  the  inflammatory  neoph 
Imagine,  again,  a  great  collection  of  young  cells,  and  suppose,  Kirtber,^ 
that  in  the  centre  this  group  undergoes  molecular  diäntegration,  and 
forms  a  cheesy  pulp  without  separation  of  Buid  intercellular  substancct. 
Plastic  infiltration  goes  on  slowly  iu  the  j>ertphery  of  the  caseons  ^»ot,,. 
by  the  collection  of  wandering  celltt,  but  the  infiltrated  tissue 
pauea  into  the  caseous  metamorphosis,  and  thus  the  central  focus 
oomrtantly  increases.  Here,  also,  as  in  suppuration,  the  failure  of  a 
Tasoularization  keeping  pace  with  the  cell-formation  is  the  local  cause 
of  the  disintegration  ;  here  is  a  form  of  ulceration  th»t  may  be  i 
**  caseous  ulceration  "  (a  vascular,  dry  necrosis).  AVhen  these  ycJl 
spots  arc  found  iu  the  cadaver,  it  is  often  sujiposcd  tliat  tbey  cor 
Bpond  to  a  dried  collection  of  pus,  but  this  is  not  true,  or,  at  least,' 
very  rarely  so ;  most  of  these  cheesy  collections  were  from  the  first  in 
miniature  what  thfy  now  are  in  gross,  and  were  never  fluid  pus.  It 
may  very  readily  be  proved  experimentally  that  these  caseous  spots 
may  proceed  directly  Cram  tlic  inflammatory  new  formation  without 
suppunition.  U^  for  instance,  by  introducing  a  foreign  body  (as  a  se-j 
ton)  into  the  subcutaneous  tissue  of  a  rabbit,  you  excite  continu 
inflammation,  in  the  course  of  a  few  days  a  yellow,  cheesy  mass  i 
around  the  foreign  body ;  it  is  true  this  is  tlio  same  for  the  rabHt  a»* 
pus  is  for  a  man,  but  it  was  never  fluid  pus.  There  are  also  morbid 
processes  in  man  in  which,  during  chronic  inflammation,  this  caseous 
transformation  occurs  instead  of  suppuration.  In  man,  the  further 
fate  of  these  foci  varies.  If  the  process  take  place  in  a  part  not  too 
far  below  the  surfnce,  it  may,  by  advauctiig  from  m  ithtn  ouiwanl,  cnise 
perforation ;  tlie  pulp  is  evacuated,  and  tlie  cavity  may  gradually 
close  as  a  cold  abscess  does,     ^lien  tliis  is  the  termination,  it  is  usu- 
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allj*  accompnnicd  by  scM^ndary  softening  of  tlie  mafis,  wliich  is  at  first 
(]ry  and  cliccsy,  and  this  fliud  pulp  uuder  the  niicroscopo  is  foiiud  to 
be  composed  almost  entirely  of  molecular  granulea,  some  fat,  shreds 
of  tissue,  and  half-atrophied  colls.  'Xlic  abore  procpss  may  be  seen 
espcHTtidly  often  iu  chronic  inflaniinutioti  nf  the  l^nuphatic  glands ;  but 
in  them  the  spontaneous  throwing-  off  of  the  caseous  deposit  takes 
place  very  slowly,  hciice  these  fistuhu  of  lymphatic  glands  often  re- 
main stationary  for  months  or  years. 

Another  termination  is  for  the  caseous  deport  to  attain  only  a 
slight  extent,  then  to  atrophy  entirely,  and  to  take  up  such  a  quantity 
of  lime-salts  as  to  finally  form  a  chalkj/  eoncrement^  which  is  concen- 
trically enclosed  by  a  elvatrix.  But,  as  was  stated,  this  oaiy  occurs 
ID  small  caseous  deposits. 

5.  There  is  still  another  form  of  chronic  indummatioD,  which  isao- 
companied  by  the  dejxjsit  of  a  peculiur  substanw,  the  soK^dlcd  larda* 
ccous  or  amyloid,  from  the  bluud.  But  I  shall  not  enter  into  this 
subject  further,  for  this  form  of  disease  occurs  chiefly  in  the  internal 
organs,  and  hence  has  only  an  indirect  interest  for  ua. 

First,  as  regards  tlie  results  of  chrotiic  inflammation  in  a  purely 
histological  view,  they  \-ary.  Tlie  oe!l-infiJtnition  and  the  neoplastic 
prooess  goes  on  chiefly  in  the  connective  tissue,  and  after  its  ti^nuina- 
tion  the  final  result  is  cither  a  r«i<iVM//o  ad  int^/^nim  or  a  cicatrix  after 
the  part  has  been  destroyed  by  ulcetatiou.  When  this  process  attacks 
muscles  or  nerves,  the  tissues  suffer  scrcrdy  secondarily.  The  ooiv 
IrarlJle  substance  in  the  muscle,  as  well  as  the  axis-cylinder  and 
niolulhiry  sheath  of  the  ncrve-filameut,  is  nut  unfrequently  destroyed  by 
molecular  disintegration  or  fatty  degeneration,  due  to  the  disturbance 
of  nutrition.  Hence  atrophy  of  the  muscles  and  imralrsis  may  result 
from  rlironic  inflammation.  How  far  the  rcgcnemtive  pnvrer  of  muscles 
and  nenes  goes  under  such  circumstances  is  not  deeide-l.  Molecular 
destruction  and  fatty  degeneration  may  also  ocdur  without  inflamma^ 
tion  of  the  connective  tissue  enveloping  the  muscles  and  nerves.  But 
I  do  not  think  we  are  justißed  in  terming  such  a  process  of  fatly 
disinlrgnition  of  the  protoplasm  indamniation  of  the  muscles  and 
ncm»,  as  ha«  been  done  by  Virchmo  in  the  muscles,  at  least,  although 
it  must  be  aclniowledged  that,  in  the  great  majority  of  cases,  the  a{>- 
pearance  of  fiit-granules  in  the  protoplasm  may  bo  regarded  as  the 
first  exprcMion  of  pathological  (but  not  always  retrogressive)  prtv 
cesses  in  the  body  of  the  cell  {SiricJcer).  Tlie  ^tty  disintegration  of 
a  tissue  may  be  the  result  of  inflammation,  or  may  cren  aocompany 
it ;  but  to  seek  in  it  the  niiture  of  tiic  inflamtnation,  and  to  n^rd  the 
latter  as  a  disturber  of  nutrition  to  so  wide  an  extent,  does  not  seem 
to  render  it  more  comprehensible  or  of  practical  benefit.     We  rq^nrd 
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ever^  iDfl&mnwliun  as  ftcoompauled  by  iiifilL»tioo  of  tlie  tlfisue  with 
cell«. 


Ailer  tliese  'general  anatomical  constclcrdtioiis,  let  us  bricfljr  ruu 
through  the  »yrnjitomt  of  cJtrouic  inflammation.    They  arc  the  same  \ 
as  in  acule  ioflatnination,  only  thcj  often  come  in  a  different  order 
and  in  otiier  oombinations,  and  are  uäualljr  less  Intense. 

SuKÜing  of  the  diseased  part  is  usually  the  first  noticeable  symp- 
tom ;  it  depends  partly  on  serous»  partly  ou  plastic  infiltration.  Hie 
parta  feci  doughy,  and  at  first  quite  finn ;  if  an  abscess  forms,  as  may 
bnppen  in  the  course  of  weeks  or  months,  fiuctuation  gradually  be- 
comes more  evident.  We  ahall  only  ptireivc  rtänes»  of  the  inflamed 
partSf  when  they  lie  on  the  surface,  fur,  as  the  vessels  are  occasionally 
but  little  diatoiidcd,  it  is  not  very  intou»e  or  extensive.  We  may 
readily  detect  chronic  inflammation  of  the  nasal  mucous  membrane,  or 
of  the  conjunctiva,  by  the  awelUog,  redness,  and  increased  secretion. 
Chrouicully  hitlamed  skin  graduaBy  assumes  a  bluish  or  brownUh-red 
color.  But,  if  the  inflamed  parts  lie  deep,  the  skin  is  not  discolored, 
and  only  beoomea  red  i^hen  the  deep  chronic  iuflunimatiou  finally  im- 
plicates the  skin,  as  in  the  perforatiun  of  cold  abscesses.  I'ain  is  one 
of  the  symptoms  of  chronic  inflammation  that  varies  most ;  in  somo 
very  tedious  case!»  it  is  entirely  abseut,  but  in  other  cases  may  be  very 
aei'cre,  having  a  tearing,  boring  character,  sometimes  apix;aring  spon* 
taneously,  at  others  only  on  pressure,  or  on  merely  touching  the  part& 
Tiic  funcliottal  disturbance  depends  essentially  on  the  pain  and  on  the 
anatomical  changes  in  the  ports.  J/eat^  tlie  temperature  appearing 
eleratcd  when  the  hand  is  laid  on  the  part,  is  not  usually  marked,  or 
is  very  slight. 

J^ever  a  a  symptom  not  neoessorily  pertaining  to  chronic  inflam- 
mation ;  it  usually  ap|}ears  only  when  the  inflammation  ossunies  an 
acute  character,  as  n^t  unlrequently  occurs  dtu*ing  its  course,  espocially 
when  the  body  has  been  much  debilitated  by  long-continued  suppura- 
tion. Then  we  have  the  so^-alled  Aertic  fever^  a  fobris  eoutinua,  or 
simply  remittent,  with  great  differences  in  the  rooming  and  evening 
tcmperntuTo  of  the  body,  a  fever  with  steep  curves.  According  to  my 
idea,  this  hectic  or  consumptive  fever  results  from  continued  absorp- 
tion of  the  products  of  inflammation,  espechdly  of  disintegration ; 
hcnoe  it  la  most  frequent  and  most  intense  from  rapid  breaking  down 
of  the  inner  walls  of  large  abscesses,  aud  in  rapid  progressive  uloer»> 
tion.  This  fever  often  runs  its  course  with  rapid  emaciation,  night- 
aveats,  and  diarrhoea.  Few  patients  stand  such  chronic  snppuralivo 
fe>'er  long  j  though  I  observed  a  boy  fourteen  years  old,  with  a  flstula 
remaining  after  resection  of  the  head  of  the  femur  and  general  hirda^ 


COURSE  OF  CHRONIC  INTLAMMATION. 


373 


oeoas  disease,  a  whole  year,  durinf^  which  he  hod  a  continued  febris 
rcmittcns;  be  finally  died  from  general  dropsy. 

The  eourse  of  chrouic  inflammation  may  be  classed  wider  two  gen- 
eral heads.  In  the  first  case,  even  the  commencement  of  the  disease 
is  indistinct,  and  can  scarcely  be  stated  with  any  certainty  by  the  pa- 
tient. Sometimes  it  is  a  swelling,  a  moderate  pain,  or  a  slight  dis- 
turbance of  function  that  Iias  called  utteutiun  to  a  morbid  state.  Coses 
«liich  have  begun  so  insidiously  usually  maintain  this  character  in 
their  further  course.  In  other  cases,  the  chronic  inflammation  is  a 
remnant  of  an  acute  process ;  the  chronic  course  is  interrupted  from 
time  to  time  by  acute  attacks,  with  fever.  Wc  can  say  least  that  IB 
definite  about  the  dumtion  of  chronic  inflammation  in  general,  as 
this  above  all  things  depends  on  the  exciting  causes,  to  which  we 
shaD  soon  come.  I  only  entreat  you  to  bear  in  mind  that  chronic 
inflammation,  like  the  acute,  has  a  tendency  to  tenuinate,  to  have  a 
tj'pical  end,  for  the  new  formation  never  goes  beyond  the  develoi> 
mcnt  of  certain  characteristic  metamorphoses  of  tissue,  which  lead 
to  development  of  eonnectivo  tissue,  or  of  a  cicatrix  in  some  way, 
uiiU'RS  the  diseased  tissue  is  destroyed  by  disintegration.  Why  it  is 
important  to  remember  this  will  bo  clearer  to  you  whea  we  treat  of 
the  BmitatioQ  of  other  new  formations,  such  as  aotual  tumors,  Of 
course  the  new  formation  attuiiis  no  tjfncal  end  when  its  muses  can- 
nut  l«  removed,  or  do  not  sjwntaneously  disappear,  and  when  organs 
arc  destroyed  that  are  necessary  to  life,  or  when  the  strength  is  cx- 
haiisted  by  suppuration. 


LECTURE    XXIX. 


fOoDrnl  EUologjr  of  Cbronio  InflnrnnantioD. — Ext«niBl  CootinD<Ml  Irrilftuoo.— C«ua«t  io 
the  Bvd^.— Empir'xal  Idea  of  DUthcai«  and  I>r*crum.— Ocncrnl  Sfrnptoniatology 
and  Trctttmcnt  of  If  orbid  Piathe»c«  «nd  D^iotuUb.  1.  Tho  Lrmpliatio  DliitbcBLs 
(Bfrofula);  2.  Tubcroalous  PimcrMU  (ToberonloftU) ;  8,  Tb«  Artlinti«I>l»UwtU; 
A.  Til«  Scorbutic  DrtcruU ;  6.  Sjphilttie  Djscruu. 
To>DAY  we  come  to  one  of  the  most  important  parts,  not  only  of 
this  section,  but  of  all  medicine,  that  is,  to  the  cau«s  of  chronic  in- 
ßammation.  We  saw  how  acute  inflammation  resulted  from  an  irri- 
tant acting  once,  and  varied  according  to  the  anatomical  condition  of 
the  irritated  p^irt,  and  the  nature  and  extent  of  the  irritation,  but  tliat 
it  ran  a  relatively  short  and  tj-pical  course.  Now  we  have  to  deal 
with  inflammations  that  Ust  several  months  or  years;  here  tlipra 
must  be  a  continued  cause,  a  long-acting  irritation,  or  somt?  almonnaJ 
reaction  to  simple  irritatiuo.     llwse  continued  irritations  may  be  of 
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%  purely  local  character;  lot  as  consider  tbem  for  a  moment.  When 
small  animals,  like  tlie  itch-inscot,  take  up  their  abode  in  the  skin,  oe 
they  dig  burrows  like  a  badjycr'g  in  tlie  sii[K_'rfic-iftI  layers  of  iho  cutis, 
lay  cgg^  and  thi-re  Icawl  their  UUjriuua  life,  they  cauHe  constant  irri- 
tation of  tbo  skin ;  to  this  is  addc<l  the  scratching,  and  a  chronic  ia- 
flammatiDn  of  the  skin  is  thus  causod  and  kept  up.  If  spores  of 
fungus  lociito  in  the  epidennis,  and  thrrc  begin  to  grow  and  to  mul- 
tiply to  millions  of  smull  vej^etable  organism?,  the  skin  will  be  placed 
in  a  Büito  of  continued  irritation  by  these  little  fureigiiers ;  and  va- 
rious chrouio  cutaneous  eruptions  will  rt?«ulL,  such  as  &tus,  herpes 
trmsumn?,  pityriasis  versicolor,  etc  If  a  pressure  or  frictiou  act 
moderately  hut  nniitinuously  on  the  skin,  it  also  is  a  chronic  irritation, 
which  is  particularly  apt  to  induce  thickening  of  the  part  of  sklo  af- 
fected. The  callous  spota  on  the  heeJ  and  many  corns  an;  tlie  re-sult 
of  the  coiitinue<l  friction  and  pressure  indiux^  by  our  niotlem  fc»ot- 
coveringa.  lu  the  same  wuy  the  workman  who  uses  axe  and  hammer 
a  great  deal  has  callosities  in  the  hand,  the  shoemaker  has  them  ou 
the  outer  side  of  the  littJe  finger  and  band  where  he  daily  draws  on 
the  pack-thread,  etc.  [We  sew  the  same  thing  much  more  miirkwlly 
on  the  side  of  the  left  thumb  and  foreünger  in  plasterers,  (nm  hold- 
ing their  plaster-board ;  and  at  the  upper  and  posterior  part  of  the 
front  leg  of  some  horses,  from  lying  on  their  iron  ahoee.]  Soraetiinea 
foreign  IkmIIa  in  the  tissue  keep  up  a  continued  chronic  irritattoo  in 
the  surrounding  parts.  OoutinuiHl  or  often-repeated  chemical  irrita- 
tion of  the  tissue  may  nbo  induce  chronic  inflammation ;  for  instance, 
chronic  gastric  catarrh  may  he  caused  by  the  repeated  use  of  schiiaf» 
or  strong  liquors.  Coutiuucd  etagiiatiou  of  blood  and  h*mpb^  as 
well  as  their  coagulation  in  the  vessels,  first  induces  hyperplasia  of 
the  walls  of  tlie  vessels,  and  of  the  jHirta  immediately  aroinid  them, 
dtstontion  and  tortuosity  of  tlic  vessels,  and  thickening  of  tlie  tissue; 
tlie  skin  of  tiie  leg  is  ]mrt tcularly  exposed  to  this  dlscnac  when  there 
is  any  continued  opposition  to  the  escape  of  venous  blood  from  the 
extremity. 

Wluni  we  have  to  treat  chronio  inflammations  tliat  may  be  traced 
to  such  external  continued  irritations,  of  which  many  more  illustra- 
tions might  be  given,  the  results  will  be  favorable.  We  get  rid  of 
the  animal  or  vegetable  parasites,  the  foreign  bodies,  the  continued 
pressure,  chemiod  influences,  etc.,  and  the  chronic  inilammation^will 
dioappcar  spontaneously.  So  far  we  lia\*c  suppostnl  a  local  irritation 
aoling  continuously  on  healthy  tissue;  if  you  suppose  a  tolerably  se- 
rere  irritation  acting  once  on  a  tissue  already  disc-ased,  you  dinoot 
expect  the  eouditions  to  prove  aa  favorable  as  in  a  simple  trauniatia 
inflammation  of  healthy  tissue;  but  it  is  probable  tltat  the  results. 
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even  of  the  ßinglc  irritfttion,  will  bo  different,  possibly  more  continued, 
because  Ibc  contliLions  in  tbc  tissue  will  not  be  so  favorable  for  typical 
removal  of  the  disturbance.  Suppose  a  portion  of  skin  already  suf- 
fering from  chronic  inäanmiation  to  be  superficially  contused,  this  sin- 
gle irritation  may  induce  ohronic  suppuration,  or  even  pro^frcssire  ul- 
ceration, which,  under  normal  conditions,  would  quickly  Imvc  goiio  ou 
to  new  fommiion  of  epidermis  and  healing. 

Tlie  cases  where  we  find  such  purely  local  causes  for  the  origin 
and  oontinuanco  of  chronic  infliitumatlou  are  oomparalivcly  rare.  In 
tlie  great  majority  of  cases  Üie  cause  is  not  so  evident ;  the  case 
mufit  be  watched  and  tried  in  various  ways  before  wo  can  obtain  any 
clew  to  the  cliology  of  most  chronic  inflammations  and  diseases.  We 
have  not  here  mentioned  miaEm  and  contagion  from  the  domain  of 
general  etiology;  and  we  n)ay  leave  them  out  of  the  question,  for 
there  is  nolhing  to  show  that  chronic  iuQammatioo  may  arise  &om  a 
nngle  action  of  contagion  or  miasm.  It  is  true  there  are  ohronio 
malarial  diseases,  such  as  iutcrmiltcnt«,  etc, ;  but  there  tho  cause  of 
injury  acts  continuously,  and  not  unfrcqucntly  the  disease  can  only  be 
cure<l  by  removing  tbe  patient  from  the  miasmatic  atmosphere ;  bcnco 
this  case  corresponds  to  a  oonlinucd  external  irritatioiL  The  same  is 
true  of  repeatedly  catching  cold,  where  the  new  attack  affect«  the 
body  already  diseased,  and  thus  induce-S  cbronicity  of  tlic  prooeaa. 
But  ail  this  does  not  suffice  for  the  etiology  of  chronic  inÜnnunationi; 
vre  must  also  look  for  the  causes  in  certain  congenital  or  developed 
conditions  of  the  whole  body.  Let  us  hear  what  experience  teaohn 
on  this  subject 

On  careful  observation  we  first  notice  (hat  certain  forms  of  ehroiiio 
inflammation  constantly  recur  in  certain  organs  and  oerlain  parts  of 
tbc  body ;  that  at  the  same  time  they  show  themselves  chiefly  at  cer- 
tain ages  and  in  [jcrsons  presenting  some  similarities  in  theirextemal 
conditions.  Thus  we  aeo  children  of  the  same  class,  who  are  pecu- 
liarly diüposed  to  chronic  swelling  and  suppuration  of  the  lym]»batic 
glands,  joints,  and  bones,  other  persons  who  arc  chiefly  affected  by 
insidious  inflammation  of  the  lungs,  others  who  are  particulariy  liable 
to  oolds  and  have  pains  in  the  different  muscles  and  joints.  We  alao 
•ee  that  such  persons,  who  arc  constantly  being  attacked  in  the  same 
way,  transfer  their  individual  ]>:itlK»Iogic-al  peculiarities  to  their  do- 
Bcrodnnts  ;  that  those  leaving  such  legacies  have  lit  their  turn  ree<*lv*Hl 
them  from  their  fathers  or  mothera.  To  obtain  some  clear  idea  of 
individual  m(}rbid  predispositions  in  this  chaos,  persons  predisposed 
to  certain  chronic  diseases  were  divided  into  group»  ;  Unw,  in  a  purely 
pmpiriral  manner,  niwi  were  divided,  accordiu)^  to  morbid  dispoäitions 
or  diatheses,  into  lymphatic,  scrofulous,  tuberculous,  rheumatic,  etc. ; 
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terms  which  at  first  merelj'  mcaat  that  the  scrofulous,  for  instance, 
were  eEpeoialljr  predisposed  to  glandular  diseases ;  the  tuberculous  to 
the  development  of  ulcerating  uudulea,  etc.  Subserjuenlty  this  group* 
ing  was  carried  further,  and  it  was  concluded  that  a  certain  morbid 
condition  of  the  physiological  processes  of  the  entire  body  must  lie  at 
the  root  of  such  predispositions.  A  morbid  material^  or  essenoe-i  « 
materia  peccans,  was  supposed  to  exist  in  the  body ;  the  most  natural 
bearer  of  this  was  the  blood,  for  this  |xi&äed  through  the  entire  body, 
and  ita  condition  certainly  gave  a  measure  for  the  more  or  less  nomud 
or  pathological  condition  of  the  entire  body,  llic  word  dyscrasia  (a 
bud  mixture)  indicated  such  a  pathological  condition  of  the  blood ; 
hence  a  scrofulous,  tuberculous,  etc.,  dysonisia  were  spoken  of.  It  is, 
howerer,  a  strange  idea  to  burden  the  blood  alone  with  the  patho- 
logical changes  of  the  whole  body,  and  assume,  as  it  were,  that  infe<^ 
tion  of  the  whole  body  resulted  from  it.  This  could  only  be  acknowl- 
edged in  cases  where  au  abnormal  matoriul  was  introduced  into  the 
blood  from  witliout,  aa  wo  have  seen  to  be  the  case  in  poisoned 
wouDda.  Dut  this  is  Qot  the  case  in  thedyscrasiäe  under  coosideratioQ, 
or  at  least  it  is  only  partially  so  ;  but  the  morbid  dispositions  develop 
in  the  body  itself  from  otuscs  little  huowu,  if  they  bo  not  hniidcd 
down  aa  an  inheritanoo  from  the  piuvnts.  Tho  blood  is  no  more 
absolutely  stable  than  any  other  tissue  of  the  body;  it  is  constantly 
being  renewed,  jiartly  used  iij>  and  again  renewed,  etc- ;  wo  do  not 
certainly  know  the  source  for  the  renewal  of  tho  blood«<:orpiiscle? ; 
you  know  from  physiology  that  the  scnmi  of  the  blood  is  constantly 
being  regenerated  &om  the  lymph,  and  this  again  from  the  chyle- 
vessels  of  the  intestines,  and  you  also  know  that  fluid  constituents 
from  the  blood  are  excreted  by  kidneys,  liingR,  and  skin.  Tlow  little 
we  know  of  these  things,  and  how  complicated  eren  these  little  aSaira 
arc  1  I  lead  you  to  this  consideration  to  add  that  noniinl  blnod  can 
only  form  from  a  healthy  bo<Iy,  and  the  reverse;  heni-e  that  we 
cannot  physiologically  speak  of  a  onesided  disease  of  the  blood.  Bot 
there  would  be  no  use  wa^ng  war  against  and  trying  to  root  out  the 
words  dyscrasia  and  diathesis,  now  firmly  embedded  in  medical  lan- 
guage. It  would  do  science  no  harm  to  use  them  forever  with  the 
alxjve  meaning;  we  must  have  a  name  for  these  tilings,  for  they  are 
not  mytlia,  but  are  fiicts  that  have  been  observed  for  centuries,  although 
their  significance  has  varied  greatly.  We  may  go  too  far  in  classify- 
ing persons  in  this  matter,  if  we  ascribe  to  every  one  a  jiulliulogical 
diathesis,  or  try  to  place  every  patient  in  one  of  the  chief  divisions. 
Although  there  might  theoretically  be  a  certain  amount  of  correctness 
in  supposing  that  in  our  present  state  of  culti\-ation  there  was  do  such 
thing  as  an  absolutely  healthy  man,  still,  it  would  be  very  senseless 
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to  try  to  maiutain  this  io  pr&otice.  And  jou  must  oot  suppose  tbat 
it  ifl  always  so  easy  to  class  every  patient  la  ccrtoia  groups,  juät  as 
plants  are  analyzed  and  tbeir  systems  delermincd,  for  all  classes  of 
men  may  breed  witb  each  other;  moreover,  some  abuonnally-fonued 
individuals  may  become  perfectly  normal  in  tbe  course  of  timo^  and 
the  reverse ;  thus  a  number  of  middle  fonns  naturally  residt,  wliich 
defy  any  classification.  TLere  are  now,  as  tberc  have  at  all  times 
been,  physicians  who  are  too  skeptical  alxiut  the  existence  of  a  gen- 
eral morbid  disposition  to  ocriatn  forms  uf  disease,  and  only  ackuuwl- 
edge  local  and  partly  only  accidental  irritations  as  causes.  Such  a 
hypcrakeptical  current  ran  Ibroug-li  modem  medicine  a  short  timo 
since,  and  was  perfectly  justified,  for  the  crosis  doctrine  had  become 
BO  luxuriant,  that  there  was  scarcely  a  variety  of  inflammation,  scarcely 
a  disease,  in  fact,  vt-bich  was  not  baaed  on  some  specific  crasis.  Who* 
ever  observes  independently  and  cjircfully,  and  at  the  same  time  lias 
the  opportunity  of  seeing  a  variety  of  patients,  will  certainly  arrive 
at  the  correct  view  in  the  course  of  time,  and  will  neither  throw  him- 
self too  unreservedly  into  the  arms  of  the  crasis  theory,  nor  set  aside, 
RA  illuMons  and  dei^ptluns,  the  exi>ericuces  uf  centurips.  It  is  aqueft* 
tioQ  whether  it  be  of  any  practical  ralue  to  use  such  terms  as  scrofti- 
lous  or  syphilitic  inflamtnation,  if  it  would  not  be  better  to  regard 
the  chroiiio  inflammatory  processes  without  any  regard  to  their  origin. 
The  future  wilt  dtx'ide  this  question;  at  present  J  deem  it  my  duty  as 
tcaefaer  to  clear  your  views  on  these  points  os  much  as  possible,  and 
to  place  you  in  a  position  to  be  able  to  understand  all  your  colleagues 
speakiog  on  these  subjects,  no  matter  to  what  school  they  belong. 
But  enough  of  this  general  explanation  ;  let  us  draw  a  brief  sketch  of 
the  dilTerent  diatheses  and  dyscrasi® : 

1,  7^  lymphatic  or  »cro/idout  dicUhetU  {$erofuta)^  This  tendency 
to  disease  exists  chiefly  during  childhoo<1,  though  more  advanced  ages 
are  not  free  from  it.  Persons  with  this  diathesis,  especially  obildren, 
are  greatly  disposed  to  chronic  inflammatory  swellings  of  the  lym- 
phatic glands,  even  after  tncoDsiderable  irritations,  to  certain  inflam- 
mations of  the  skin  (eczema,  impetigo),  especially  of  the  face  and 
bead,  to  catarrliat  inflammations  of  the  mucous  mcmbranos,  especially 
of  the  conjunctiva,  more  rarely  of  the  intestinal  canal  and  respiratory 
organs,  to  chronic  inflammations  of  the  periosteum  and  of  the  synovial 
membranes  of  the  joints.  As  regards  the  swelling  of  the  lymphatic 
glanil^,  especially  of  the  submaxilUry  and  ocetpital,  it  has  been  assertt-d 
that  it  is  merely  a  result  of  irritation  from  dentition,  or  of  tho 
cceematous  eruptions  on  the  head,  of  tho  inflammations  of  tho  eye, 
ear,  etc. ;  this  is  partly  correct,  but  even  taking  this  view,  that  all 
swellings  of  the  lymphatic  glands  arc  secondary,  even  then  for  the 
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ßtands  to  swcU  alter  dcotition,  for  instance,  there  most  be  on  nbnor> 
Rial  irritability  of  tbo  Ijinpbatio  system  such  as  does  not  exist  in  all 
chijilren;  moreover,  such  local  irritatioo«  caoDot  always  be  found  fur 
Ihe  iifieirtiouA  of  the  bronchial  and  meaenterio  glands,  which  are  almost 
aa  £reqtieDt,  It  is  also  a  morbid  slate  for  the  swellings  of  the 
lymphatic  glands  to  last  longer  than  the  irritation ;  and  even  sabae- 
qucntly  to  increase  without  apparent  cause.  It  may  be  acknowledged 
that  some  of  the  above  affections,  for  instance,  part  of  the  scrofulous 
diseases  of  the  joints,  are  caused  by  injuries,  contusions,  etc. ;  but  the 
fact  that  they  take  a  chronic  and  to  some  extent  entirely  peculiar, 
constant  course,  is  due  to  abnormal  condition  of  ihe  tissue,  which  ab- 
normal condition  is  no  spread  over  tlie  entire  body  that  it  cannot  I» 
teganled  as  a  purely  local,  but  must  be  considered  a  tmiversal  ooodi- 
tion.  Attempts  hare  been  made  to  diap:no5e  the  ariofulous  diathe&is 
from  the  gx'-ueral  appearance  and  coiidilicm  of  tlio  child.  Tlie  fullow- 
tng  is  the  picture  usually  drawn  of  a  scrofulous  child:  blond  hair, 
blue  eyes,  Tcry  white  skin,  with  tliick  cellular  membrane,  thick  lips» 
pot-beJly,  voracious  appetite,  and  tendency  to  constipation  {torpid 
aorofula).  In  pmotioe  you  will  meet  some  of  the  originals  of  this  por- 
trait^ but  you  will  see  many  other  caÄCs  not  at  all  Uke  it,  which  ncver- 
thclcss  suffer  from  tyjucal  scrofula.  I  do  not  attach  much  imftortuioe 
to  these  external  s^*mptoma.  In  re^^ard  to  the  course  and  tenninatioos 
of  chronic  inflammations  in  scrofulous  children,  we  may  make  the  fol- 
lowing remarks:  In  a  few  cases,  the  chronic  inflamniatory  swelling 
sooner  nr  later  subsides  entirely,  and  the  parts  become  perfectly  nor- 
mal. Tlic  course  with  suppurattun  is  the  most  fn^juent,  and  acoord< 
iug  to  the  special  uatiu^  of  the  ca^e  this  may  bo  quite  scute,  as  it  ia 
in  inflammation  of  the  submaxillary  glands  and  in  inflammations  of 
the  joints.  OCten  tlie  disease  remains  chronic  for  years;  abscesses^ 
ßstulffi,  ulcers,  etc.,  form.  Eiirly  suppuration  occurs,  especially  in 
somewhat  cmnclntcd,  debilitated,  badlv-nouri-shed  children,  who  are 
very  liable  to  fever  {frethitic  scrofula),  and  its  prc^Dosa  is  very  bad. 
The  termination  of  the  inflammation  in  caseous  degeneration  is  not 
raro,  it  is  particularly  frequent  in  the  lymphatic  glands  ;  of  course,  it 
must  have  a  very  bad  effect  on  the  general  nutrition,  when  the  mesen- 
teric glands  are  degenerated  in  this  way,  and  the  ihylc-üucls  thus 
mostly  obstructed ;  inctunUo  atrophy  of  the  entire  body  may  thus  be 
induced.  The  lymphatic  diathesis  is  in  most  eases  congenital,  and  ia 
tmiismitted  from  g<.<nenitton  to  generation.  But  it  may  also  be  devel- 
oped by  improper  modes  of  life;  among  the  most  injurious  caitsee 
are  given :  chief  or  exclusive  diet  of  potatoes,  flour,  or  sour  broad ; 
unhealthy,  damp  dwellings ;  lack  of  cleanliness,  fresh  air,  eta  It  is 
indeed  difficult  to  prove  if  all  this  be  oorreot;  at  all  events,  if  the 
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above  cause  always  induoed  BcroTula,  it  would  be  much  more  frcquunt 
than  it  now  is,  among  tbo  poor. 

Testate  in  a  few  words  what  is  at  present  understood  by  a  lymifhat- 
ic  constitution,  or  scrofula,  it  may  be  couaidcrcd — 1.  As  a  <liA]>osilion 
to  chronic  inftamnintton  nf  tlic  skin,  bones,  and  joints,  in  whicii  tlie  in- 
flamniation  may  lead  to  development  of  granulations,  of  pui*,  and  to 
caseous  dcg-encration ;  2.  Persons  in  whom  EwcUings  of  the  lymphatic 
glands,  even  if  induced  by  temporary  irritation,  long  continued  in  the 
tome  state,  or  oven  increase  without  new  peripheral  irritation. 

We  shall  here  pass  at  once  to  the  treatment  of  scrofula  in  general. 
First  of  all,  the  diet  should  be  rc^ilated  ;  good  animal  food,  eggs,  and 
inillc,  well-bakcd  whcatcn  bread,  occa£ional  baths,  residence  in  &csh, 
healthy  air,  a  hardening  mode  of  life,  arc  the  most  important  reme- 
die«,  but  from  the  circumstances  they  arc  often  the  most  difCcult  to 
employ;  in  prescribing  the  diet,  speeial  niiention  must  often  be  paid 
to  the  individual  case^  especially  as  to  whether  there  is  a  tendency  to 
lanliiccous  disease  or  atrophy,  whether  the  digestive  organs  ore  nor- 
mal, or  were  ruined  in  youth  by  improper  diet.  As  the  disease  is 
very  common  among  the  poor  (without  the  rich  being  free  from  it, 
however),  these  dietetic  and  hygienic  rules  are  particularly  difficult  to 
follow.  The  number  of  internal  anti-ficrofulous  remedies  is  veiy  great; 
the  ohjoct  is  not,  as  was  formerly  guijposcd,  to  introduce  a  »|wcific 
remedy  as  an  antidote  to  some  unknown  poison  circulating  in  llie 
blofxl,  for  the  latter  does  not  exist,  Imt  (he  treatment  should  be  purely 
symptomatic,  and  uauidly  general  From  tlie  above,  you  see  that 
scrofula  is  not  a  matf-ria  pcccana  in  the  blood,  but  only  a  debility  of 
the  organization  in  some  direction,  a  more  or  less  intense  predisposi- 
tion to  peculiar  forms  of  disease.  Tliis  is  a  decided  diflerenee  from, 
and  an  advance  beyond,  the  old  view  of  the  disease.  Fhmi  vay  ex- 
planation you  may  also  understand  those  recent  skeptics,  who  think 
that  all  chronic  inllammatigns  in  children  are  of  rämilar  origin,  and 
that  it  is  consequently  unnecessary  in  each  case  of  chronic  iuUamma- 
tion  of  the  lymjibatio  glunds,  or  in  articular  inflammation,  to  add  that 
H  is  scrofulous,  or  depends  on  a  lymphatic  diatliesis.  Possibly  these 
expressions  nuiy  disappear  in  the  course  of  time,  as  they  will  be  ren- 
dered unnecessary  by  greater  rleamess  of  ideas,  but  it  is  not  correct 
to  say  that  all  chronic  inflammations  in  children  Imvc  the  same  origin, 
for  some  of  tliem  may  be  due  to  hereditary  or  developed  syphilis ;  and 
in  adults  there  are  so  many  other  constitutional  ])n?disi)ottitions  besides 
tfaoee  that  hare  hitherto  been  termed  scrofulous,  tuberculous,  and 
which  conast  in  the  predisposition  to  chronic  inflammations  cnduig  in 
suppuration,  caseous  degenemtion,  and  idceration.  It  seems  to  me 
that  tlicro  can  be  no  doubt  that  tbeee  processes  are,  to  a  certain  eX' 
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tcDt,  opposed  to  other  forms  of  chronic  inflammatioD,  for  instance,  to 
those  depending  OD  iutcrslitial  proliferation  of  connective  tissue  (ciirfao- 
Bis  of  the  liver,  morbus  Briglitii,  gray  degeneration  of  the  medulla 
spinaliR,  etc). 

Many  things  have  been  tried  to  improve  the  lymphatic  diathesis: 
formt^rly  purgatives  were  occasionally  given,  and  in  Kngland  particu- 
larly small  doses  of  merciuy  were  administered;  this  is  well  suited  to 
fat,  scrofulous  children;  burnt  sponge,  folia  jugtaadis  regime,  lierba 
jaoea,  acorD<coffee,  and  bitter  medicines,  were  recommended,  and  are 
still  used.  At  present,  cod-liver  oil  is  roost  used  as  an  antiscrofuletic, 
as  it  is  not  only  considered  to  Iiave  a  specific  action  against  the  scrofu- 
lous diathesis,  but  is  very  properly  prized  as  eswedingly  nutritious, 
and  hence  is  especially  used  in  emaciated,  scrofulous  children ;  in  ikt 
children  it  might  even  prove  injurious.  Some  of  the  preparations  of 
iodine  act  very  well  in  scrofula;  but  they  should  be  employed  care- 
fully, and  in  fat  rather  than  in  atrophic  children ;  iodide  of  iron  is  best 
in  pale,  fat  children,  with  fungous  inflammations  of  the  joints.  The 
easily-digested  preparations  of  iron  are  very  valuable  remedies  in 
scrofula  patients  with  anosmia.  Solt-wator  baths  also  act  bcneÖcially ; 
these  may  cither  be  used  at  the  springs,  in  Germany,  for  instance,  at 
Kreuznach,  Rheme,  Wittekiud,  Cobleuz,  Tobc,  ReichenhoU ;  in  Austria, 
in  Uall,  Ischl ;  in  Switzerland,  at  lUicinfeldea,  Sirhweizerball,  Laver,  or 
Bex;  or,  they  may  1«  prepared  at  home  by  adding  from,  according 
to  the  size  of  the  bath,  one  to  three  pounds  of  salt  to  a  warm  bath. 
For  a  large  child,  sea-baths  may  bo  recommended;  for  weakly  chil- 
dren, warm  batlis  with  the  addition  of  mult  and  aromatic  herl>s.  In 
fat,  scrofulous  children,  Kiemeyer  recommends  wrapping  the  whole 
body  in  wcl  sheets;  I  have  seen  good  results  from  this  in  some  cases. 
Some  physicians  also  recommend  sulphur-springs,  especially  the  hot 
ones,  in  scrofulous  diseases  of  the  joints ;  so  far,  I  have  seen  more 
harm  than  good  from  them.  You  see  there  is  no  lack  of  remedies; 
still  we  rarely  8ix)ceed  in  improving  the  constitution  by  them,  and  in 
preventing  relapses  in  all  cases.  Sometimes,  too,  the  local  process 
attains  Buch  a  grade  as  to  be  of  itself  dangerous  to  life,  and  the  local 
remedies  must  be  mostly  relied  on.  As  before  stated,  the  tendency 
to  these  diseases  grcAtly  decreases  in  the  course  of  years ;  but  many 
children  die  of  the  diseases  of  the  bones  and  joints, 

2.  The  tubercidoua  d*j9cra«ia*  Ttibo'cuio&ii*.  The  name  of  tliis 
disease  comes  from  iubercuJum,  the  nodule,  because  chronic  inflam- 
mations, due  to  this  disease,  appear  as  small  nodules,  or  tubercles,  at 
first  scarcely  as  large  as  a  millet-seed,  often  microscopic.  If  you 
anal}^ze  one  of  these  nodules  with  the  microscope,  you  find  it  to  con- 
sist of  a  number  of  medium-sized,  round  cells,  which  increase  in  the 
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periphery  of  tho  nodule,  while  in  its  midst  the  short-lived  cells  have 
already  broken  down  to  a  fine,  molecular,  dry  pulp,  which,  when  the 
nodule  Is  very  hirge,  becomes  yellow  and  cuseoua,  and,  like  the  prod- 
ucts of  chronic  inllammation  generally,  soften  secondarily,  or,  if  tlie 
growth  of  the  tubercle  be  arrested,  it  atrophies  or  become»  calcareous ; 
these  more  minute  tubercleft  develop  most  frer|uently  in  the  sheaths 
of  the  small  blood-vessels  {Hi/x/fleixch).  It  is  not  merely  caseous  de- 
generation that  characterizes  tubercle,  for  you  already  know  that  this 
ooours  in  otlier  forms  of  chronic  inflammation  also,  but  the  combina- 
tion of  the  aboTenlcscribed  fonnation  of  nodules  with  the  caseous 
di'gL'Etcrution  and  its  various  t4:>rminatioiiB  funns  the  disllngxttsliing 
anatomical  peculiarity  of  this  disease.  A  multiple  formation  of  nod- 
ules, with  different  terminations,  may  also  occur  in  other  diseases,  as 
in  cancer.  Tubercles  are  most  irc<[uently  found  in  tho  lungs,  espe- 
cially at  their  apices;  there  axe  usually  manyat  one  time;  they  unite, 
the  walls  of  the  bronchi  are  implicated  in  the  process,  they  are  de- 
fttroywl,  and  llie  cnseous,  partially-softened  contents  of  the  tubercles 
»re  coughed  up;  somclinics  blood-vessels  are  nipturcil,  piving  rise  to 
spitting  of  blood  or  pulmonary  hemorrhage.  A  space  thus  left  by 
softened  tubercle  is  called  a  cavity.  It  is  not  our  object  to  enter  more 
into  detail ;  you  will  hereafter  learn  enough  of  this  unluppy  disease 
in  the  dinla  Next  to  the  lungs,  the  most  frequent  location  of  the 
diseftse  is  in  tho  laryngeal  mucous  membrane,  then  in  the  intestinal 
mucous  membrane,  even  in  the  rectum,  where  the  tuberculous  ulcers 
and  abscesses  also  ac(|uire  a  surgical  interest  Tubercles  also  occur 
in  the  bones,  es^ieciully  in  the  spongy  ones,  such  as  the  calcaneus, 
bodies  of  the  vertebra?,  and  upper  epiphyses  of  the  tibia.  Although 
the  lymphatic  glands  are  often  diseased  in  tuberculosis,  miHary  tuber- 
cle proper  is  hardly  ever  seen  in  them;  but  in  it«  place  are  large 
cosenus  spots. 

The  views  as  to  the  etiology  of  tuberculosis  have  changed  wonder- 
fully of  late  years.  Formerly  it  was  uot  doubted  that  it  was  portly 
an  idiopathic  disease,  partly  due  to  hereditary  predisposition,  HencO 
we  spoke  of  a  tuberculous  as  vre  did  of  a  scrofulous  diathesis,  and  the 
two  were  considered  as  related,  although  not  identical.  I^aenneo 
started  the  view  tlmt  the  small  utxlular  neoplasias  (gray  miliary  tuhc:^ 
des)  were  the  primary  developmeut,  aud  by  confluence  and  growth  Wd 
lo  the  destruction  of  the  afl*ected  tissues.  The  division  of  tulwrclos 
into  miliary  gray  points  and  into  cheesy  nodule»,  the  very  peculiar 
acute  miUary  tuberculosis,  the  connection  of  tuberculosis  with  other 
and  especially  with  chronic  suppurative  inflammations  and  those 
tending  to  cuscous  degeneration,  were  grailually  developed  «nd  in 
many  places  remain  obscure,  although  the  idea  of  tubercle  has  been 
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reDÜered  more  limited  and  prccUe  hy  Virehow,  so  Uiat  at  present 
every  new  fbrmalion  that  \iua  undergone  caseous  degeneration  is  not 
considered  as  tubrrcle.  It  wa«  reserved  for  jBu/j/,  by  cart-l'iU  experi- 
ments, toarrire  at  the  idea  that  acute  niiliarj  tuberculosis  was  the  prop- 
er t_\-pe  of  tuberculous  diRcase ;  he  fnund  it  always  combined  witli  old 
Cftseous  or  purulent  intlaiuiuatory  fuci ;  Lo  made  tUe  bold  assertion 
that  it  always  resulted  from  absorption  of  substances  froui  these  loci. 
Aeoording  to  tliis,  tuberculosis  wa«  an  infectious  disense,  a  sort  of 
nodular  exanthema  on  and  in  iutcnial  organs,  causud  by  the  absorp* 
tion  of  an  injurious  substance,  particularly  from  old  caseous  points  of 
inflammation  in  tlio  lymphatic  jcrlnnds,  lungs,  bono,  etc.  Jmestiga- 
tions  of  late  years  hare  shown  that  many  destructions — in  the  lungs, 
for  instance — which  previously  had  been  considered  due  to  miliaty 
tuberculosis  as  a  matter  of  course,  are  inspissated,  caseous,  and  purtly- 
soflened  spots,  that  must  be  rcg-arded  a&  the  result  of  a  simple  chronic, 
ulcerative  inflammation.  It  seems,  indeeil,  that  even  in  ])ulinoiiary  tu- 
berculosis the  formation  of  true  tubercle  is  to  be  regarded  as  secondary 
and  &cquent^  but  by  no  means  necessary.  ^Tienieyer  deserves  great 
credit  for  his  practical  application  of  this  view,  according  to  which  a 
diatltesis  to  chron  ie  purnlaU  inflammations  of  certain  or^ans^  but  not 
the  tuberctdous  tn/cctimi,  would  he  congenital.  This  view  is  of  late 
greatly  supported  by  the  fact  that  attempts  to  render  animals,  espe- 
cially giiinca-pigs  and  rabbits,  tuberculous,  have  succeeded.  In  the«e 
little  aninials  irritation  of  very  short  duratiun  excites  innsnimutton  with 
caseous  punUent  products,  and  from  this  focus  results  a  tuberculous 
dyscTosia,  which  evince«  itself  partlyin  the  production  of  miliai^  tubei^ 
cles,  eqiecially  on  the  serous  membranes,  portly  of  yellow  nodules  in  the 
lung,  liver,  spleen,  etc.,  and  causes  death.  Tlieso  very  interesting  ex- 
periments, which  were  begun  by  T7//cm*«,  and  repeated  by  Lchert  and 
Hy«,  /üJr,  KUbs,  Cohnhcim^  Wittdaiburffy  Menzel,  and  others,  with 
the  same  result,  but  with  different  interpretations,  seem  to  mc  to  prove, 
what  I  have  always  maintained,  that  tubercle  is  merely  a  peculiar 
form  of  inflammatory  new  formation ;  that  is,  that  Mu/ifa  view  is  coi^ 
TOct.  The  observation  of  surgical  cases  speaks  most  strongly  for  tliia 
view,  and  in  the  cUnio  wo  »hall  rcpeatetUy  have  occasion  to  recur  to 
this  point. 

If,  from  what  has  just  been  said,  we  recognize  to  the  full  extent 
the  immense  progress  recently  made  in  the  knowledge  of  tubcrculoaia, 
still  we  must  not  fail  to  sec  that  it  does  not  fully  explain  the  interest- 
ing connection  between  some  chronic  surgical  diseases  and  tubercu- 
losis of  iutemal  organs,  es|)ecially  of  the  lungs.  Although  there  ore 
s  good  many  cases  where  puluiuuary  tubercles  follow  chronic  sup« 
puration  of  bones  or  joints,  and  caseous  degeneration  of  swoUeo 
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.jmphatio  glands,  just  as  often  dcnth  of  the  patient  results,  after 
years  of  illness,  from  exliaustionf  and  on  sccUoo  we  du  nut  und  a 
trace  of  tulwrcle.  Under  Bonio  cixcum  stances,  too,  there  is  no  ab- 
sorption of  tho  caseous  masses,  or  oJsc,  if  absorbed,  they  do  not  in- 
duce tubercle.  Nor  must  I  hide  from  you  that  some  pathologists  only 
udmowledge  a  frequent  coincidence  between  chronic  suppiimting  or 
caaeous  foci  and  tubercle,  and  refer  both  to  a  comniuu,  tmkuowu  cause. 
Dut  all  this  cannot  prevent  me  from  recognizing  the  exceeding  value 
of  the  above-described  recent  obscn-ations,  and  regarding  tliem  as  one 
of  the  greatest  advances  of  moiWra  pathology.  MTiere  clinical  ob- 
servations and  experimental  results  verify  each  other  as  they  do  in 
this  (juestion,  excessive,  fruitless  skepticiBtn  seems  to  me  out  uf  place. 

The  new  etiology  of  tuberculosis  has  given  treatment  a  peculiar, 
«ad«  at  a  casual  glance,  a  changed  }>osItion.  AVe  now  have  to  a«k 
ourselves  the  following  question :  Is  there  any  remedy  or  mode  of 
treatment  by  whioh  we  can  prevent  a  person,  who  has  on  or  in  him 
any  caseous  pua,  from  being  infected  willi  tuberculosis  ?  To  this  wo 
must  at  once  say  no.  The  mode  of  infection  is  so  little  known,  that 
on  tliis  account  alone  we  could  not  speak  of  Its  prevention.  Tho  in- 
terval between  the  development  of  the  primary  point  of  infUmmatioa 
and  the  succeeding  tuberculous  infection  is  entirely  incomputable. 
In  some  cases  the  formation  of  tubercles  in  the  lungs  appears  to  fol- 
low almost  on  the  heels  of  chronic  bronchial  catarrh,  wtiile  in  other 
eases  thä  two  forms  of  disease  ore  separated  by  years.  Typical  tubei^ 
des  may  also  dry  up  and  become  iiulunited  in  various  ways,  or  they 
may  mpidly  increase,  unite,  and  soften.  In  short,  the  variety  of  tho 
process  is  very  great.  But  all  this  gives  no  starting-point  for  the 
tn»tment.  As  regards  hereditiiry  influence,  to  which  so  much  im- 
portance is  proi>er1y  attached  in  tuberculosis,  some  enigmas  have  been 
solved  by,  and  some  former  experiences  readily  adapt  thcmsetvca  to, 
the  new  Wgwa.  If  true  tubercle  could  only  develop  from  infection 
through  the  pntient  himself,  of  course  there  could  be  no  talk  of  direct 
inheritntir-e  of  tuberculosis  in  the  strict  meam'ng  of  the  term.  Ouly 
the  tendency  to  chronic  inflammations,  ending  in  suppurutioD  and 
casoous  degeneration,  ia  hereditary ;  in  other  words,  the  scrofulous 
ilinthrsia,  not  the  tuberculous,  is  hereditary.  VTo  must  bear  this  in 
mind;  the  experience  of  family  physicians  agrees  with  it  entirely; 
bat  we  mast  understand  that  such  general  rules  are  only  truo  in 
theory.  Tlie  hereditary  tcndcn<^  to  diseases  of  certain  organs,  and 
to  certain  forms  of  disease,  is  such  a  complicated  question  that  we 
should  be  very  reserved  in  stating  general  laws  about  it. 

If  we  put  together  what  may  bo  said  about  the  indications  for 
treatment  of  tuberculoüis,  it  would  bo  about  as  follows  :  we  oanaot 
26 
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prevent  either  tbc  derclopmeut  or  progress  of  tubeidea.  Hopeless 
u  this  sounds,  it  remains  to  be  added  that  medical  care  may  aoeonch 
plish  something'  in  hindering-  the  derelopment  of  those  processes 
which  are  so  often  followed  by  tuberculoeis.  The  early,  careful,  gen- 
eral dietetic  and  local  treatment  of  chronic  diseases  of  the  bones  and 
joints,  and  even  the  amputation  of  limbs,  or  the  resection  of  bones  at 
the  pro|x>r  time,  may  prevent  the  development  of  tubercle.  In  the 
same  way,  grent  cnrc  of  catarrhs  of  all  sorts,  and  their  most  perfect 
removal,  is  undoubtedly  the  most  effectnal  thing  we  can  do  to  remove 
the  tu1x>rciilous  infe<Ttion.  In  tubexculosis  the  treatment  is  the  8am& 
All  the  remedies,  baths,  and  places  for  Ireatnient,  that  are  prescribed, 
hare  for  their  object — 1.  To  remove  or  diminish  the  existing'  catarrh 
or  other  primary  disease ;  3.  To  improve  the  nutrition  of  the  patients, 
who  are  generally  emarialed ;  3.  To  avoid  every  thing  thai  can  ren- 
der the  patients  feverish.  I  must  leave  it  for  the  lecturer  on  clinical 
medicäne  to  make  you  better  acquainted  with  the  important  principles 
of  troatment  in  this  frequent  and  fearful  disease. 

3.  ArthritMj  or  ffoi4t^  is  a  tendency  to  disease  which  usually  ap- 
pears first  about  the  thirtieth  to  the  forty-fifih  year  of  life  and  later ; 
it  is  often  cuufuuuded  with  chronic  rheumatism,  but  really  didera  from 
it  ooDsidcrsbly.  True  gout  is  s  rare  disease  with  us,  and  is  distiii- 
guished  from  rheumatism  by  the  fact  thai  it  occurs  in  attacks,  often 
recurs  only  once  a  year,  or  at  stated  intervals,  while  meantime  tlie 
individual  remains  perfectly  welL  Gout  is  a  dtsesse  of  the  rich,  and, 
as  old  phyaiciana  who  had  it  tbcmselres  oscd  to  say,  of  wise  men. 
It  oootus  ehiefly  in  men  who  lead  a  comfortable,  inactive  life ;  it  not 
uufrequently  descends  to  the  next  genermtion,  but  always  appears 
first  after  middle  age  JTarv€}f^  S^dcntuim^  and  many  other  cele- 
brated physicianB,  suflered  from  gout.  The  inflammatioiis  occurring 
(n  gout  are  chiefly  limited  to  certain  joints,  and  the  parts  around 
them.  The  joint  between  the  metatarsus  and  the  first  phaUnx  of  the 
big  toe  is  affected  particuhuly  often ;  this  is  the  seat  of  true  podagra. 
'n>c  wrist  and  the  joints  of  the  pfaafauages  nay  also  be  attacked  by 
gout ;  lierc  it  i»  called  dibagni.  *nie  ildn  over  the  jolat  is  impli- 
cated in  these  inflamraatinns,.  Dtiring  the  attack  it  becomes  bright  red 
and  TCfy  sensitii^  as  in  eryaipelaa ;  and,  in  me  eases,  ulcers  may 
form  during  tliis  |irorc«s.  Arterial  thidgcuings  (athenHBa  of  the  ar- 
1«i7)  with  ihdr  owarfcmsl  rMults,  oerebnl  «{lapWxr  and  aaOe  gsa- 
grene,  sre  not  anftvqaent  in  arthritie  psttetft.  C^-vpulenee,  «ffaww 
of  the  tirrr  ai^d  kidneys,  may  alao  «ccom^ianT  gout ;  grmrel  especially^ 
a  fine  granular  exatvlkn  of  uric  or  xaaiäß  acids  &oai  the  Idclneys 
into  the  fahahkr,  ii  H»t  tmfrrqtient,  hut,  jusi  as  fircqaeuftly,  hrg«  mmI 
sad  resirle  «nlndl  derdojx    In  the  discmseid  joints  and  abeaths  of 
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ibc  toodons  oonsidumlile  quantitiea  of  unites  have  been  seen,  ooca- 
aioo&Uy  in  such  quantities  that  they  covered  the  arlicular  sur^ioes 
unci  capsule  like  a  \vhi(o  granular  coating.  An  attack  of  gout  is 
usually  prece<leJ  for  some  time  by  a  (general  feeling*;  of  boinjj  out  of 
sorts,  wbicli  disappcarfl  as  soon  as  the  loßammation  attacks  some 
external  point,  usually  a  joint.  These  inflammations  last  two  or 
three  wetks,  and  then  aubuide,  often  leaving  pennanent  thickening 
of  the  joint;  but  in  other  cases  the  diseased  limbs  oßcn  remain  un- 
changod  for  years.  In  some  old  arthritic  patients  these  stone-like 
gout-DoduIcs  are  also  found  in  the  skin,  as  in  that  of  the  ear,  as, 
well  as  in  the  joints  and  sheaths  of  iJio  tendons.  If  these  nodules 
break  otT,  the  masses  of  lime  and  urates  may  be  scooped  out  with 
an  ear«pooQ ;  the  complete  suppiiration  and  closure  of  Ihcao  oj>en 
and  very  painful  gouty  nodules  then  hist  for  months.  Opera- 
tioua,with  the  knife  in  such  coses  should  carc^Iy  be  avoided 
Hie  ordinary  attack  of  podagra  never  ends  in  suppuration,  always 
in  resolution. 

The  treatment  of  the  attack  of  gout,  of  the  gouty  articular  inflam- 
matinn,  is  to  be  distinguished  &om  the  general  treatment.  Tlie 
iormer  ubuost  always  runs  a  t}*pictü  course,  which  is  not  materially. 
changed  by  treatment.  The  first  indication  for  medical  aid  is  to  al- 
leviate the  pain  by  moderating  the  innammation ;  for  this  purpose 
ice  might  answer  very  well,  if  there  were  not  certain  reasons  for 
6^ng  its  effects,  for,  from  the  frequent  presence  of  atheroma  of  tlie 
smaller  arteries,  groat  cold  might  induce  gangrene.  Tliere  is  not« 
much  to  1>e  Raid  aguinst  the  application  of  cold  comprcssea,  cold  fo- 
mentations with  lead-water,  weak  solutions  of  nitrate  of  silver,  or 
kxsl  ■ppUcaticns  of  leeches;  but  many  gouty  patients  prefer  greasing 
the  joint  n&d  wrapping  it  in  wadding.  Profuse  diaphoresis,  induced 
by  bot  tea  and  hydnjt]>athic  packing,  is  said  to  shorten  the  attacks. 
In  the  constitutiuual  tn-atmeut  of  the  arthritic  diathesis,  mineral  wa* 
ters  take  the  first  rank.  Gouty  patients  should  be  advised  to  use  the 
waters  of  Karlsbad,  Kisscngen,  Homburg,  Vichy,  and  oilier  saline 
springs,  also  the  thermal  waters  of  TepUtz,  Gast^'in,  Wiesbaden,  and 
Aacbeu. 

4.  The  KorhiUic  dyscratia  manifests  itself  in  great  fragility  of  the 
piUary  vessels,  and  consequent  subcutaneous  bieraorrhages,  which, 
ac4xirding  to  StricK'cr^  also  result  from  dinpc<lcsls,  and  may  be  induced 
in  frogs  by  poisoning  them  with  ordinary  salt.  This  disease  is  sup- 
powd  to  be  doe  to  dissolution  of  the  blood.  The  disease  is  almost 
entirely  endemic,  for  instance,  on  the  shores  of  the  Dallic,  ond,  in  a 
aurgical  point  of  view,  is  not  very  interesting.  "ttTien  treating  of  ul- 
cers in  tlic  ncKt  chapter,  we  shall  refer  to  it  again. 
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5.  The  syphiiitie  dyscrasia.  Although  I  do  not  propose  to  in- 
oltidc  sjphilis  in  tlie  subjects  of  these  Lectures,  still,  for  Ibo  sake  of 
completeness,  I  must  mnke  some  remarks  on  it.  This,  Hke  the  above 
diathesis,  developed  in  man  at  some  time,  but  now  it  is  sprcftd  en- 
tirely bj  inoculation.  Tho  pereon  inoculated  is  syphilitic  Cfom  the 
moment  the  virus  tikes  effect.  In  speaking  of  Ejphditic  diseases  in 
genenU  terms,  tliree  different  diseases  are  included:  {!)  gonorrhtxa^ 
a  blennorrhcea  of  the  voginu,  then  of  the  urethra,  which  thence  ooca^ 
■toaaUy  cxtcada  to  the  excretory  ducts  of  the  testicles  and  prostate, 
and  may  induoe  ^aorrhceal  prostatitis  or  orchitis ;  (2)  the  soft  chan- 
erf^  an  idcer,  tisually  on  the  glans  and  prepuce,  which  firequentir, 
through  the  lympliatic  vessels,  excites  an  inflammation  of  the  inguinal 
glands,  wliich  has  a  great  tendency  to  go  on  to  suppuration ;  (3)  the 
ptopet  syphilitio  ulcer,  the  induraU<i  cAancre,  In  this  tho  genera] 
diaease  occurs  at  tho  time  of  iooculatiou,  while  the  first  and  second 
form  remain  relatively  locid.  In  inoculation  with  tho  secretion  of  a 
true  syphilitic  ulcer,  the  cutiro  organism  is  infected  at  once,  a  series  of 
chronic  inflammations  occur  in  the  most  varied  oigans,  which  have  at 
first  a  more  productive  character,  but  soon  Jcad  to  disintegration  of 
the  iuliltratcd  tissue  aud  assume  an  ulcerative  destructive  character. 
The  following  6}*mptom8  may  appear  in  syphilis:  eruptions  on  the 
skin  of  blotches,  papules,  desquamations  aud  nodules,  ulcers  in  ihQ 
fauces,  on  the  lips  and  tongue,  and  about  the  anus;  osteopliistiü  and 
ulcerative  periostitis  and  ostitis,  especially  on  the  tibia,  cranial  bones, 
sternum,  etc, ;  chronic  inflammations  of  the  greatest  variety,  usually 
with  caseous  degeneration  in  tiio  tosticles,  liver,  brain,  and  possibly 
in  tho  lungs.  The  nodular  circumscribed  product  of  syphilis  is  called 
by  FireAow  "  gummy  tumor,"  by  £  Tf^^ier  "syphiloma."  Syph- 
ilis may  also  be  inherited ;  childrea  are  bora  with  it ;  the  dysorasia 
may  be  carried  by  titc  sperm  to  the  ovum,  it  also  ])asscs  from  the 
mother  to  the  child,  as  well  as  from  the  fietus  to  the  mother. 

Gonorrhoea  and  the  soft  chancre  arc  local  diseases,  and  are  to  be 
treated  as  such.  Formerly  soft  and  indurated  chancres  were  regarded 
as  two  forms  of  syphilis,  with  many  connecting  links ;  of  late  tho 
dualismiis  theory  seems  to  gain  more  and  more  supporters,  alUiough 
there  is  still  much  disousskm  on  the  subject.  Many  surgeons  consider 
mercury  as  a  specific,  or  as  a  sort  of  antidote  in  syphilitic  dyscrasia. 
It  seems  to  me  proved  by  recent  observations  that  this  Is  not  exactly 
true.  Constitutional  syphilis,  which  only  attacks  a  person  once,  may 
in  the  courae  of  time  be  to  some  extent  gotten  rid  of  by  the  change  of 
tissue;  hence  all  remedies  that  greatly  promote  the  change  of  Üssuo 
are  in  a  certain  sense  antisyjihilitic  Most  frequently  treatment  by 
sweating  or  pui^ug  is  resorted  to;  occasionally  syphilis  is  cured  by  a 
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trcfttmcnt  of  six  weeks;  in  Kime  ca&cs  these  modes  of  treatment  piusl 
be  continued  vnih  uiterruptious  till  lliey  prorc  successful,  and,  fiually, 
Boroo  cases  are  entirely  incuraWc.  Occasiünallj  mercury,  by  inunc- 
tion or  intcrniUIy,  in  various  preparations,  continued  a  long  time,  n?- 
mores  the  symptoms  of  syphilis  with  surprising  rapidity,  and  hence  in 
coflee  where  we  desire  to  arrest  bs  quickly  as  poasible  eertain  uloem- 
tire  forms,  espccialljr  in  the  bones,  it  wQI  maintain  iu  value.  Of  late 
it  has  been  much  doubted  if  mercury  alone  can  cure  syphilis,  and  at' 
the  same  time  it  has  been  shown  what  injury  may  be  induced  by  con- 
tinued use  of  mercurials,  by  a  sort  of  chronic  mercurial  poisoaing  (hy* 
tlnir^rosix).  The  mercuriolists  and  anti-mcrcurialista  haro  diBput«tl 
for  a  long  time ;  nnd  in  tlie  lost  dcccnnium  it  has  entered  new  stages, 
without,  however,  having  brought  all  physicians  to  a  conclusion  on 
this  question.  I  incline  to  the  views  of  the  anti-mercurialiats.  In 
the  ronrsc  of  your  studies  you  will  hear  still  mcne  about  this  impor- 
tant and  interesting  point.  Iodide  of  potash  is  generally  rccognixod 
as  one  of  the  most  important  and  efficacious  remedies  for  syphilitic 
dtseases  of  the  bones  and  glands,  while  it  does  little  good  in  other 
syphilitio  diseases. 


LECTURE   XXX. 


Lonl  Tre&tmeDi  of  Chrcnüe  IniUmmatioD :  But,  Compretilon,  Bosorbaau,  Antlphlo- 
giaUe»,  Dcrirttivc«,  FoDtft&eU,  Seton«,  Hoi«,  Uit  Hot  Iron. 

It  BtiU  remains,  at  the  close  of  thn  chapter  on  chronic  inflammation, 
to  run  through  the  remedies  that  we  may  employ  locally,  and  which 
ore  more  or  less  prominent  according  to  the  case.  Where  we  do  not 
succeed  in  finding  a  constitutional  cause  for  a  chronic  inflammation, 
we  are  limited  to  local  remedies.  They  are  not  verj*  numerous ;  but, 
properly  chosen  and  applied,  they  may  be  of  much  Bcrvioe. 

AbtohUt  rest  of  the  inflamed  part  is  necessary  in  all  case«  where 
there  are  pain  and  congestion. 

ComprvMiOn,  This  is  applied  by  wrapping  the  diseased  part 
with  moist  or  elastic  bandages,  plaster-dressing,  strips  of  adhesive 
pLister,  or  even  by  covering  with  moderate  weights  (na  in  comprejaing 
swollen  inguinal  gland»).  Compression  is  one  of  the  most  imfKirtant, 
and,  when  made  to  act  regulariy,  is  the  most  certain  means  of  remov- 
ing chronic  inflammatory  iufiltratioos. 

Moist  vffirmth  in  the  form  of  cataplasms,  continually  applied,  is 
also  very  efTicacious,  as  are  also  the  hydropathic  wraps  /  these  are 
applied  by  dippnng  a  dotb,  folded  several  times,  in  cold  water,  wring- 
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iDg  it  out,  eaveloptng'  the  affected  part  irHb  it,  and  covering  fCith 
some  air-tigfat  substance,  such  as  oil<atlk,  gutta-percha  cloth,  etc.,  and 
renewing  this  dressisg  every  two  or  three  hours.  The  skin,  at  first 
muoli  cooled,  soon  becomes  very  warm ;  then  the  dressing  sliould  be 
renewed,  so  that  the  cutaneotis  vessels  are  kept  active  by  the  change 
from  cold  to  warm,  and  are  thus  pUccd  id  the  best  state  for  absorbuig. 
In  some  cases  these  wraps  are  very  useful. 

Jiest^venC  remedies.  Fomentations  wilh  lead-water,  iiifu5ion  of 
arnica,  camomile'tca,  etc.,  have  some  reputation  a«  roscilvcut  appli- 
cations, which  they  do  not,  however,  deserve;  they  rather  belong  to 
the  category  of  inactive  domestic  remedies.  Mercurial  salre,  mercu- 
rial phuter,  ointment  of  iodide  of  potasshim,  and  tincture  of  iodine,  are 
also  absorbenta  which  may  be  employed  alternately  in  chronic  inflam- 
mations. I  am  Eu*  from  denying  them  any  efficacy  in  such  cases ;  but 
you  must  not  expect  too  much  from  them,  I  pass  over  a  series  of  re- 
solvent plasters ;  they  do  little  good  in  this  way ;  their  effect  is  partly 
as  slight  irritants  to  the  skin,  partly  as  protective  coverings ;  in  some 
rases  I  order  such  plasters  to  prevent  the  patient  &om  apply tng  some- 
thing injurious  ;  mercurial  plaster  only  has  a  medicinal  effect  when 
used  for  a  long  time.  I  may  mention  electricity  as  a  discutient  rem- 
ody ;  its  offect  does  not  seem  to  bo  very  grcat^  but  cases  are  reported 
where  it  has  been  used  with  advantage ;  further  investigations  shotJd 
t>e  made  on  this  point. 

Antiphlogistic  remc^lios  proper,  sufth  as  ice,  leeches,  cups,  etc., 
about  which  you  will  leani  In  the  clinic,  are  rarely  used,  and  are  only  of 
slight  temporary  benefit  in  chronic  lusidiouB  inflammations;  but,  in 
intercurrent  acute  attaoka,  ihey  are  just  as  useful  as  in  primarily-aeate 
iuniiinnintioiis.  Some  surgeons  of  the  present  time,  especially  Tön 
EtmarcK,  use  ice  continuously  in  chronio  torpid  inflammations,  and 
praise  the  result  of  this  treatment. 

Der'watfve«.  These  play  an  extensive  rfiU  in  the  treatment  of 
chronic  inflammations.  I'hey  arc  so  named  liecause  they  are  said  to 
remove  the  inflammation  from  its  location  t<i  other  points  where  It  will 
be  less  dangerous ;  there  are  remedies  by  which  we  may  induce  cutane- 
ous inflnmniatinns  of  varied  grades,  and  which  hnvo  been  proved  by 
careful  oliaervers  to  have  an  excellent  curative  effect.  The  physio- 
logical explanation  of  the  mode  of  action  of  these  derivative^  is  as 
yet  an  unsolved  problem.  Tt  is  supposed  that,  from  the  application 
of  these  remedies  near  a  point  of  chronic  inflammation  in  a  bcme  or 
joint,  the  blood  and  fluids  arc  drawn  outward  to  tlie  skin.  la  some 
coses  of  inflammation  accompanied  by  little  energy  or  vascularization, 
the  derivatives  certainly  have  rather  an  opposite  effect ;  i.  e.,  tlie  new 
acute  inflammation  induced  in  the  immediate  vicinity  of  the  ehronio  one 
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c&uses  stronger  fluxion  to  ttiese  parts,  and  arouses  tbe  chronic,  torpid 
mllammatiou  into  an  energetic,  active  stale.  But  ve  shall  not  worry 
ourselves  trying?  to  discover  the  phyrfological  way  in  which  these 
remedies  act ;  this  has  always  been  a  very  thankless  task.  The  fol- 
lowing remedies  of  this  class  are  practitially  useful :  JW/ra/«  of  silver 
in' concentrated  solutions  mixed  with  fat,  and  nibbed  on  the  skin  a 
couple  of  limes  daily,  induces  a  dark-brown  hue,  with  silvery  lustre 
in  the  skin,  and  a  slow  detachment  of  epidermis.  It  is  one  of  the 
mildest  derivatives,  and  is  particularly  suited  to  the  joint  diseases  of 
sensitive  children.  Tincture  of  iodine,  especially  the  strong  tincture 
(iodine  3  j  to  absolute  alcohol  5  j  dissolved  with  ether),  if  applied  to 
the  skin  moming  and  evening,  induces  a  t^tlerably  sharp  burning 
pain ;  if  this  painting  be  continued  two  or  three  days,  the  epidermis 
is  elevated  into  a  vesicle,  occasionally  all  over  the  space  where  the 
remedy  baa  been  applied.  £liatennff  plaetera  act  more  rapidly;  they 
consist  of  powdere*l  cnntharidos  (lytta  vesicatoria,  melüe  vesicatorius) 
rubbed  up  with  wax  or  iat,  and  spread  ou  tiuen,  leather,  or  oiled  mus- 
lin. Well-miKle  ordinary  cmplastrum  oantharidiun,  in  pieces  as  large 
as  a  &anc  or  a  dollar,  is  fastened  on  the  skin,  and  in  twenty-fnur  hours 
a  vesicle  forms  imder  it ;  this  is  to  be  punctiutnl,  and  a  pi(x*c  of  wad- 
ding applied  over  it ;  this  dries  on  and  becomes  detaclied  in  three  or 
four  days,  at  which  time  the  detached  hard  layer  of  the  epidermis' has 
been  regenerated  from  the  rcte  MalpighiL  A  lai^e  spanish-fly  blifitor 
may  be  appUed  once,  or  a  »mall  one  may  be  applied  new  every  day  ;  tho 
latter  method  is  called  vesicatoires  rolantcs.  Lastly,  we  may  apply 
plafiters  containing  only  a  small  amount  of  cantharidea,  and  only  in- 
ducing contiuue<l  redness.  Tliis  is  the  emplastrum  canthariduni  jier- 
potaum,  or  cmplastrum  euphorbii ;  it  is  worn  several  days  or  weeks  in 
Buocession.  Although  the  favorable  action  of  tlie  above  derivative 
remedies  in  chronio  inflammation  cannot  bo  denied,  I  may  say  that 
particularly  tincture  of  iodine  and  blisters  do  much  moro  goo<I  in  suit- 
acute  inflammations, orthe  slight  intercurrent  acute  attacks  in  chronio 
inflammation,  than  in  the  painless  torpul  forms. 

The  remedies  still  left  to  mention  arc  those  followed  by  long-ooa- 
tioDcd  Buppiu'ation,  a  suppuration  which  is  kept  up  by  artificial  ex- 
toraaJ  irritition,  according  to  tbe  will  of  the  physician.  Their  use  is 
80  diminished  during  the  last  t«n  years  tlint  at  present  very  few  sur- 
geons resort  to  them. 

Jhrtar-emctic  ointment  and  croion^iL  ^^*hcn  repeatedly  applies] 
to  the  skin  for  a  length  of  time,  in  about  six  or  eight  days,  or  in  irrit- 
able skins  earlier,  both  of  these  induce  a  pustular  eruption,  which  is 
not  unfrequcntly  painful,  MHicn  these  pustules  begin  to  show  tliem- 
selves,  we  stop  the  applications  and  allow  tlie  pustules  to  heat    Con- 
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urlemble  cicatrices  not  unfroqncntlj  rcnmin ;  the  effect  of  tbeae  rem- 
edies ia  rather  uncertain,  so  that  they  are  not  ofteo  used. 

By  fontlctilus  or  a  foDtancl  (from  fons,  well),  we  mean  an  inteo- 
tiomdly-induccd  wound  of  the  &kiii  ihut  is  kept  Euppuratin^;  it 
may  be  induced  in  various  ways.  Vou  may  apply  au  ordinary  blister- 
plaster,  then  cut  the  blister  and  lUily  dress  tlie  part  denuded  of  epi- 
dermis with  ointraeot  of  cantharidca  or  other  irritatiog  salre.  You 
wiU  thus  induce  a  suppuration  that  you  may  keep  up  as  long  as  you 
oontinuo  this  mode  of  dressing.  Auoüicr  way  of  making  a  fontanel 
is  to  incise  the  skin  and  place  a  number  of  peas  in  this  inciaiou,  re- 
tftining  them  in  position  by  arihcsipc  plaster.  The  peas  swell  up,  and 
are  to  be  daily  rericwoil ;  tbcy  irritate  the  wuund  as  foreign  bodies;  a 
simple  ulcer  is  thus  artificially  induced.  It  is  always  simplest  to 
make  the  fontanel  with  an  incision,  but  we  may  bum  the  skin  thor- 
oughly with  any  caustic,  and  keep  the  rcsulliug  wound  supi^rating 
by  the  introduction  of  peas. 

Tlie  seton  is  a  small  strip  of  line»,  or  an  ordinary  lamp-widt,  which 
is  drawn  imder  the  skin  by  means  of  a  pccidiar  needle.  The  setoa- 
neodlo  is  a  moderately -brood,  rather  long  hincei  with  n  large  eye  at 
its  lower  end,  to  carry  the  seton.  Sctons  aregonerully  applied  to  the 
bock  of  the  neck  in  the  following  manner :  with  the  thumb  and  fore- 
finger of  the  left  hand  you  lift  as  lai^  a  fold  of  skin  as  possible,  trans- 
fix it  at  its  base  with  the  threaded  seton-needle  and  draw  the  latter 
through.  After  the  seton  has  hiin  quiet  a  few  days,  and  suppimition 
begioä,  pull  it  forward  and  cut  off  the  port  impregnated  with  pus;  re- 
peat this  daily.  Granulations  form  in  the  whole  canal  occupied  Ivr 
the  seton ;  these  secrete  quantitie;»  of  pus.  The  seton  is  \vxym  foe 
weeks  or  months,  and  removwl  when  we  wish  the  suppuration  to 
oease. 

Another  mode  of  inducing  continued  suppuration  is  by  making  a 
ilougli  in  the  skin  by  moans  of  heat  and  preventing  the  resulting  granu- 
lating wound  from  healing  by  irritating  dressings  or  by  introducing 
peas;  this  may  be  kept  up  a  longer  or  shorter  time,  ocoording  to  the 
effect  desired.  For  this  purpose  there  are  two  modes  of  operation,  by 
the  so-called  mosea  and  by  the  Aot.  iron,  Moxxe  ore  thus  prepared:  a 
wad  of  cotton  is  tied  together  with  silk  thread,  then  soaked  In  spirits, 
held  on  the  skin  with  forceps  and  there  burned.  Various  grades  of 
bum  may  be  induced  by  the  longer  or  shorter  artion.  Thexe  arc  other 
modes  of  preparing  rnoxa*,  which,  however,  I  shall  not  hero  describe, 
as  taoxx  aro  now  little  used.  If  you  wish  to  induce  a  slough  In  the 
skin,  it  may  be  roost  simply  done  by  strong  caustics  and  eatutic 
pastor,  or  by  the  hot  iron.  The  cautery-irons  used  in  flingery,  already 
mentioned  amoi^  the  hemostatic  remedies,  are  thin  iron  n)ds  a  foot 
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lODg,  with  woollen  handles,  and  ^nth  a  buttoh-shapcrl,  cylindrical,  or 
prismatic  ond,  which  i»  phiccd  in  a  basin  of  hot.ccals  till  it  roaches 
a  red  or  white  heat.  With  this,  various  grades  of  bums,  even  to 
charring  the  skin,  and  burns  of  variable  size,  form,  and  depth,  may  he 
induced,  according  as  we  desire  extensive  suppuration,  or  several  dis- 
tinct small  ulcers. 

It  would  lead  me  too  ^,  ond  not  be  very  comprehensible  for  you 
tt  present,  were  I  here  to  enter  into  an  exhaustive  criticiam  about  the 
choice  and  various  gradations  of  the  above  remedieai  These  are 
things  that  you  learn  more  quickly  and  certainly  in  the  cHnic,  from  the 
remarks  on  an  individmd  case,  I  will  obly  observe  that  the  appUoa- 
tion  of  the  more  intense  derivatives,  such  as  fontanels,  moxn?,  eetons, 
and  the  hot  iron,  to  children  and  susceptible,  delicat«  persons,  should 
be  made  very  carefully,  and  had  better  be  avoided,  I  scarcely  ever 
use  the  hot  iron  as  a  derivative,  though  I  sometimes  employ  it  to 
destroy  spongy  granulntions  in  caries,  oc<:asioDaUy  witli  very  good 
effect 

Almost  all  classes  of  remedies  have  for  a  time  been  somewhat  the 
fashion,  according  to  the  prevailing  theories,  and  so  tbere  wa»  a  time 
when  muxie,  the  hut  iron,  or  fontanels,  were  praised  as  universal  rem- 
edies in  every  chronic  inflammadoo.  A  fontanel  was  applied  on  the 
arm  to  protect  the  person  ag^iinst  rheumatism,  hajmorrhoida,  tubercu- 
losis, or  cancer,  with  the  idea  that  with  the  pus  from  the  fontanel  all 
morbid  juices,  the  materia  pcccans,  were  thrown  off  from  the  body, 
la  the  same  way,  formerly,  at  certain  seasons,  purgatives,  emetics, 
TCnwections,  etc.,  were  resorted  to  yearly.  Even  at  present  you  will 
bear  old  practitioners  tell  gleefully  how  this  or  that  patient  was  pr^ 
Bervcd  from  a  multitude  of  ills  by  the  appHcatinn  of  a  fontanel  I 
shall  not  presume  to  criticise  what  may  be  accomplished  by  this  treat- 
ment,  for,  as  waa  mentioned,  we  are  far  from  kuuwiug  how  to  meas- 
useits  physiological  effect ;  but  wc  should  nii:alrust  the  action  of  rem^ 
dice  that  are  recommended  against  all  po$sible  dift'^nMes. 


CHAPTER  XV. 

ULCERS. 


LECTURE    XXXI. 

Anatomy.— £zt«nul  roeulikrid«»  «f  Clden ;  Fonn  aiul  Extent,  Bim  ind  StontSoB,  | 
EdgM,  Pula  votind.— Lookl  TnabiwQl  ucordtng  to  Uw  XmobX  CoDdition  of  th« 
Xnoer ;  FungODK,  CkUotu,  Putrid,  Pbiffodsblc,  Siduoiu  tlQaTS,  Eliolo^,  Contia- 
nod  IniUtioQ,  y«aoui  Oon^^tion,  D/htmIoI  Cwset. 

Tub  studjr  of  ulcers  nnturally  follows  that  of  the  dironic  inSam- 
mntions.  Physicians  pmcticalljr  agree  as  to  wlmt  an  ulcer  i»,  and 
whctlier  anj  g-ivcn  woumlcd  surüace  is  to  be  so  regarded  ;  but,  to  giro 
a  short  dcBnition  of  it  is  about  as  dliHcult  as  it  is  to  define  anjr  otiier 
object  in  medicine  or  natural  history.  To  give  you  a  proximate  de- 
scription of  it,  wo  may  say,  an  ulcer  is  a  wounded  surface  which  \ 
sbovrs  no  t*?n<lency  to  heaL  Here  you  see  at  once,  tliat  every  largs  j 
granulating  wound  with  free  proliferations,  which  halts  in  its  progress 
toward  cure,  may  also  be  regarded  as  an  idcer,  and,  in  fact,  Huah,  to 
whom  we  owe  our  most  comprobensivo  nomenclature  of  uloers,  design 
nates  granulating  woimds  as  ulcus  simplex. 

From  personal  observations  and  cxaniinntinns  we  conclude  that 
ulceration  mostly  starts  frum  chrunic  iiiOammattuii,  and  is  always  pre- 
ceded by  cellular  infiltration  of  the  tissue. 

This  inflammation  may  be  located  in  tlie  depth  of  the  cutis,  in 
the  cellular  tissue,  muscles,  glands,  periosteum,  or  bones ;  in  the 
centre  of  the  inElamod  spot  there  is  suppuration,  caseous  degencm- 
tion,  or  some  other  form  of  softening  and  breaking  down,  with  grad- 
ual peripheral  progression  and  pcrfonition  of  the  skin  from  within 
outwardly.  The  excavated  uioeria  thus  formed ;  as  before  stated,  this 
is  a  diminutive  cold  abscess. 

Just  OS  often  the  process  is  in  the  superficial  layers  of  a  membrane, 
and  we  have  the  open  cutamou»  ulcer.    Wc  will  illustrate  this  by  an 
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example.  Let  us  suppose  tliat  from  unj  of  the  above- mcntioocd 
causes  wc  Iiave  a  chronio  iiifiammatioa  in  tbo  skin  of  the  leg,  say  on 
the  anterior  surface  of  its  lower  third.  The  ßkin  is  traversed  hy  di- 
Inted  vessels,  hence  it  la  redder  than  normal,  it  id  swollen,  partljr 
from  soroua,  partly  from  phistic  infdtmtion,  and  it  is  sensitive  to 
pressure.  Wandering  cells  are  infiltrated,  especially  in  the  superficial 
parts  of  the  cutis ;  this  renders  the  papilhc  longer  and  more  succulent ; 
the  development  of  the  cells  of  the  rcte  Malpighii  also  becomes  more 
plentiful,  its  superficial  layers  do  not  pass  into  the  normal,  horny 
state ;  the  connective  tissue  of  the  papillary  layer  is  softer  and  be- 
comes [)artly  gelatinous.  Now,  slight  friction  at  any  point  sulHoes 
to  remove  the  soft,  thin,  homy  layer  of  the  epidermis,  'lliis  exposes 
tlie  cell  layer  of  the  rete  Malpighii ;  new  irritation  is  set  up,  and  the 
result  is  a  suppurating  surface,  whose  up|>er  layer  consists  of  wan- 
dering cells,  the  lower  of  greatly  di^ncrated  and  enlarged  cntanc- 
ous  papilla;.  If  at  this  stage  the  part  be  kept  at  perfect  rest,  and 
protected  &om  further  irritation,  the  epidermis  wotUd  be  gradually 
regenerated,  and  the  still  superficial  ulcer  would  cicatrize,  Dut 
usually  the  slight  superficial  wound  is  too  little  noticed,  it  is  exposed 
to  new  irritations  of  ^Turious  kinds ;  there  are  suppuration  and  molecu- 
lar destruction  of  the  exposed  inflamed  tissue,  then  of  tlio  papilhc, 
and  the  result  is  a  loss  of  substance  which  gradually  grows  deeper 
and  wider ;  the  tdcer  is  fully  formed.  The  accompanying  figure  is 
the  section  of  a  spreading  ulcer  of  the  skin ;  it  formed  the  basts  of 
this  description  (Fig.  64). 

Fio.  &L 
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At  a  you  see  the  cutis  already  somewhat  thickened,  toward  5 
its  papilla:  are  enlarged,  while  the  vascular  loops  increase,  and  the 
connective  tissue  is  more  richly  streivn  with  cells;  at  &  is  the  fully- 
formed  ulceraled  surface;  at  c  the  epidermis  is  much  thickened  and 
forms  the  indurated  border  of  the  ulcer. 
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On  tlic  mucou5  membrane  ibo  process  is  the  same :  at  first  there 
is  a  lirelj  emigration  of  joung  cells  on  the  suriaec ;  tbia  is  soon  ao- 
eompanied  by  a  moderate  degree  of  serous  and  plastic  inGltntioQ  in 
the  oounectivo  tissue  of  the  mucous  membraoe;  the  mucous  glands 
secret«  plentifully.  As  already  stated,  it  vraa  believed,  until  within  a 
abort  time,  that  catarrhal  pus  was  of  a  purely  e[ütbelial  character; 
now  there  is  mthor  an  iucliuation  to  the  view  that  the  elements  of 
catarrhal  secretion  also  are  wandering  white  blood'COTpuscles.  Con- 
tinued irritation  of  a  muoous  membrane  affected  with  catarrh  is 
followed  by  softening  and  breaking  down  of  the  tissue^  aa  we  de* 
scribed  to  be  the  case  in  the  cutis;  then  we  have  a  catarrhal  uJcer. 

llicrc  is  another  and  more  acute  modo  of  formation  of  ulcers,  via. : 
from  pustules  that  do  not  heal,  but  which  enlarge  after  eratfuation  of 
the  pus,  and  keep  up  an  acute  inflammatory  character,  as  the  soft 
ohancrons  oloer.  And  such  ulcers  resulting  (rum  ecthyma  pustules, 
without  any  preecptible  specific  dyscrasia,  are  partieularly  frequent 
on  the  legs  of  young,  fuU-bloodcd,  and  otherwise  healthy  persons ;  we 
know  nothing  definite  about  their  causes  ;  they  often  have  a  prolifera- 
ting fungous  form,  but  at  other  times  induce  rapid  destruction  of  tie* 
sue.  But  this  acuto  commencement  of  ulcers  is  much  rarer  than  the 
obronia  Some  dlaeams  are  only  hulf-correctly  called  ulcers,  aa  the 
"typhous  ulcer;"  in  typhoid  fever  there  is  nn  acute  progressive  in- 
flammation of  Peyer^s  plaques,  which  in  many  eases  ends  in  gangrene, 
writh  necroais  of  the  inflamed  portion  of  muoous  membrane ;  what  re- 
mains after  throwing  off  of  the  slough  is  a  granulating  sinfacc,  which 
usually  cicatrizes  rapidly ;  strictly  speaking,  lliis  grauulating  surface 
is  not  on  ulcer,  it  only  becomes  so  when  it  does  not  heal  normally. 
Of  this,  more  hereafter;  wo  may  use  tliesc  expression»  more  frcdy, 
when  we  understand  the  process  perfectly. 

Fmra  this  description  j*ou  see  that,  in  uUreration  as  in  inßammo 
ti&rti  two  opposite  processes  aro  combined — new-format  ion  and  de- 
struction; the  latter  results  from  Uquo&ction  of  the  tissues,  i*  e,; 
^through  suppuration,  or  molecular  disintegration,  or  both  togetlier. 
There  can  be  no  doubt  of  tlic  antagonistic  relations  of  new  fonnation 
and  destruction  to  each  otlicr  in  the  examples  adduced,  for  it  is  evi- 
dent that  there  the  former  preceded  the  latter,  ßut  you  may  also 
imagine  Umt  in  a  previously  hcaltliy  portion  of  skin  there  might  be 
a  disturlxincc  of  nutrition  of  such  a  nature  that  disintegration  of  tis- 
sue is  the  first  step,  as  you  have  already  learned  from  the  section  on 
gangrene.  Tlien  on  tlie  border  of  llie  heallhy  portion  of  akin,  which 
retains  its  vitality,  there  is  a  new  fonnation  of  young  cells,  and,  if  the 
parts  adjacent  to  tlie  primarily  nccroscfl  spot  be  healthy,  there  must 
result  a  granulation  surface;  but,  if  the  parts  be  not  healthy,  and  have 
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oaly  a  slight  amount  of  rilalitj,  there  also  we  Bliall  hare  dlsintb^^- 
tioD  instead  of  active  inilammatorv  new  fonnation;  an  ulcer  will  thus 
be  formed  which  t-tIII  spread  pn^dually.  This  course,  of  an  \ilcer 
ooourring  prinmrily  with  molecular  disiutegration  without  precedent 
celluhir  infiltration,  rarely  presents  itself  in  practice.  Strictly  speak- 
ing, molecular  d!sintcp;ration  and  grui^rrene  arc  but  (|uaiititntive  vario* 
ties  of  the  same  process,  viz.,  the  death  of  certain  portions  of  tissue; 
Oftsefl  occur  where  ulceration  and  gangrene  are  very  closely  associated, 
as  in  hospital  gangrene,  of  which  we  have  already  spoken;  but,  as 
before  said,  an  inflammatory  iufUtration  usually  precedes  the  disin- 
tegration. 

The  above  observations,  which  show  the  relation  of  ulceration  on 
the  one  hand  to  the  new  formation,  on  the  other  to  the  gangrene,  will 
have  rendered  eudent  tlio  diflicidty  of  preserving  systematic  divisions 
of  the  course  of  tliis  disease.  But  do  not  be  afraid  that  I  am  going 
to  confnsc  you :  wc  will  enter  at  once  on  the  special  peculiarities  of 
ulcere,  you  will  understand  then  more  readily ;  here  we  shall  only  add 
that,  according  to  the  ^ital  process,  all  ulcers  may  be  divided  hito  two 
chief  varictiM,  viz.,  those  where  tbe  new  fonnation  predominates, 
-which  we  »bail  designate  briefly  as  proliferating  ulcers^  and  those 
where  suppuration  and  disintegration  are  more  prominent,  which  we 
shall  call  atonic  or  torpid  uicera.  Between  these  two  extreme  boun- 
dary-points of  the  anatomical  and  vital  peouliarities  of  ulcers,  there 
ue  numerous  intermediate  forms. 

To  induce  healing  of  an  ulcer,  the  first  requirement  is  arrest  of 
the  disiategration  on  the  surface,  next  that  the  floor  of  tlie  ulcer  as- 
sume, at  least  ai>prozimately,  the  character  of  a  healthy  granulating 
surface,  which  goes  on  to  cicatrize  in  tbe  usual  way.  In  torpid,  atonic 
ulcers  it  is  also  absolutely  necessaiy  that  there  should  be  a  free  de< 
vdopmcnt  of  vessels  and  stronger  cells,  which  do  not  lead  to  mp- 
poralioD,  but  to  connective-tissue  new  formation;  in  proliferating 
ulcers,  on  the  other  hand,  the  new  farmaticin  must  be  brought  back  to 
tbe  nonnal  size.  As  you  will  readily  perceive,  on  renoctiun,  tlils  gives 
tlio  indication  for  the  local  treatment  to  be  followed  in  cither  case,  to 
which  we  shall  soon  refer. 

The  nomenclature  of  ulcers  varies  greatly,  according  to  the  pecu- 
liarities that  are  made  especially  prominent  From  tte  mode  of  ori- 
gin, just  as  in  other  chronic  inflammation»,  wc  may  distinguish  two 
classes,  or  chief  varieties,  vbt,  idiopathic  and  symptomatic  ulcers. 
I<UopBthic  ulccis  arc  such  as  result  from  purely  local  irritation ;  tbey 
may  also  be  termed  Irritative  ulcers.  Symptomatic  ulcers  are  such  as 
from  some  dyscrasia  appear  as  a  symptom  of  constituliuiiul  disenn«*, 
without  the  action  of  a  local  irritation  on  t(te  aflcctcd  part.    Hüft  di- 
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vifiioQ  of  the  causes  of  ulcers  is,  aa  already  stated,  the  same  that  we 
hare  prenously  studied  ia  chronic  iaflammation. 

Let  u5  at  present  leave  out  of  couBtderatioa  these  etiological  coo- 
ditiuns,  und  sct-k  first  of  all,  by  alteuJing  to  the  external  appeoranocs 
that  an  ulcer  may  oflbr,  to  giro  a  more  perfect  representation. 

I  will  only  add  here  that  ulceration  may  not  only  occur  in  nonoal 
tissue  but  also  in  new  growths  in  tumors  proper ;  both  excavated  aod 
sujieriicial  ulcers  may  Svrm  m  and  on  them.  Id  deficribing  an  ulcerj 
the  following  parts  are  distinguished: 

1.  Form  and  extent  of  the  *äcer»  It  may  be  circular,  crcscentic, 
quite  irregular,  ring-shaped,  superficial,  deep ;  it  may  he  a  canal,  lead- 
ing into  the  deeper  part«,  a  tubular  ulcer,  a  fistula ;  as  I  hare  already 
told  you,  these  fislul»  result  from  the  formation  of  a  point  of  inflam- 
mation in  aome  deep  parts,  in  a  deep  layer  of  the  cutis,  in  the 
subcutaneous  tissue,  muscles,  periosteum,  or  bones,  or  even  in  the 
glands,  and  gradually  ulcenitiug  through  till  it  reaches  the  surface. 
Hence  fistula  is  always  prccedetl  by  the  formation  of  an  excavated  ul- 
cer, of  a  more  or  less  deeply-sea t4Hl  point  of  ulceration. 

2.  77<d  6<M«  and  secretion  of  the  ulcer.  Tlie  base  may  be  shallow, 
deep,  or  projecting;  it  may  be  covered  with  dirty,  badly-smelling 
serous,  sauious  fluid,  or  ereu  with  gangrenous  tugs  of  tissue  (sanious 
ulcer») ;  an  amorphous,  fatty,  creamy,  or  smeary  substance  may  cover 
it;  it  may  iiltK)  have  luxuriant  granulatiuus  with  a  muco-punilcut 
secretion  (fungous  ulcers). 

3.  The  $(hje9  of  th^  vlcer  are  fiat  or  elevated,  wall-like,  hard 
{caliotu  ulcers),  soft,  tortuous  {sinuous  ulcers),  zigzag,  everted,  under- 
mined, etc 

4.  27ie  viciniti/  of  the  ulcer  may  bo  normal  or  iuflumud,  oc<1emar 
tous,  indurated,  pigmented,  etc 

These  imivcrsally  employed  tocIiTiical  terms  suffice  for  tho  do- 
seriptiou  of  any  ulcer  to  a  scientifio  person.  But,  as  tbe  terms  ex- 
pressing the  vitality  of  the  process,  as  torpid,  atonio,  proliferating, 
fungous,  etc.,  are  briefer,  tlicy  arc  moro  Irequeutly  employed  ;  desig- 
nations referring  to  the  ultimate  causes,  especially  of  symptomatic 
ulcers,  arc  also  often  used.  Thus  we  speak  of  scrofulous,  tuberculous, 
syphilitic,  etc.,  ulcers. 

Wliilc  we  have  the  local  conditions  of  ulcers  fresh  in  our  memory, 
we  shall  speak  of  local  remedies,  as  far  as  their  employment  depends 
on  the  condition  of  tho  ulcer.  A  large  number  of  ulcers,  especially 
of  those  that  have  resulted  from  repeated  local  irritations,  heal  very 
readily.  As  soon  as  the  diHeased  parts  are  under  favorable  external 
circumstAnces,  and  not  subject  to  new  irritation,  ciciitrization  oftoa 
b(^ns  SDOntancously,     It  is  remarkable  how  rapidly  the  common 
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ulcer  of  tlic  leg  Ijc^ina  to  improve  in  appearance  as  soon  as  the  patient 
baa  taken  a  warm  bath,  simply  applied  a  -wet  compress  to  the  ulcer, 
and  remained  in  bed  quietly  for  twcntj-four  hours.  Tlie  ulcer,  which 
previously  looked  dirty  or  gnij-ish-green,  and  had  a  pcstUcDt  odor, 
looks  quite  differently ;  it  has  a  tolembly  fair  If  not  very  actively  gruu- 
uUting  surface,  and  secretes  good  pus;  a  fortnight's  rest  and  j^at 
cleanliness  sometimes  sul&ee  for  a  perfect  cuie  of  small  ulcers  of  this 
kind.  But  the  patient  is  hardly  dismissed,  and  in  his  old  tnodo  of 
life,  before  the  cicatrix  a^in  OfKHS,  and,  in  a  few  days,  his  condition 
is  as  bad  as  ever.  So  it  goes  on:  the  patient  again  enters  the  hos- 
pital, and  is  again  dismissed,  to  be  again  received  in  a  short  time 
We  have,  however,  some  means  of  protccLioa  against  these  relapses, 
of  which  we  shall  speak  hereafter.  All  ulcers  arc  not  inclined  to  facul 
flo  quickly ;  many  require  various  remedies  and  a  long  treatment.  We 
shall  now  run  through  the  various  fonns,  according  to  their  local 
symptoms,  and  mention  the  local  remedies  to  be  employed. 

1.  77(c  t</«r  tcUh  ir^ftamed  lorderg,  and  the  erethitto  ulcer.  Fre- 
quently, while  the  patient  is  constantly  going  about,  an  ulcer  ap- 
pears very  red  and  painful,  and,  after  a  period  of  rojit,  this  slight 
amount  of  intlammation  ^xintancously  subsides.  But  there  are  other 
tdcers  whose  bonlers  are  oonstanUy  red  und  sensitive,  the  ulcer  bleeds 
easily,  and  the  granulations  are  painful  to  the  touch.  Such  ulcers  are 
called  trethHic  or  irritahte ;  the  highest  grades  of  erethism  of  the 
surfucc  of  the  ulcer  are  vciy  rare ;  in  Zurich,  I  had  a  patient,  who,  as 
a  sequent  of  a  severe  inflatnmaüon  in  the  tliigh,  lost  a  large  portion 
of  skin  by  gangrene ;  after  the  detachment  of  the  eschar,  there  was 
left  a  very  luxuriantly  proliferating,  granulnting  surface,  with  little 
tendency-  to  heal,  which  was  so  painful  to  the  lightest  touch  that  the 
patient  would  cry  out  and  shrink  away.  The  cause  of  this  excessive 
sensitiveness  in  such  cases  has  already  been  mentioned  wh^i  speaking 
of  ner^"e  cicatrices. 

In  treating  inflamed  and  eretliitio  ulcers,  we  first  try  mild  salves 
of  fresh  butter  and  n-ax,  unguentum  eereum,  then  so-called  cooling 
salves,  such  as  those  of  zinc  and  lead,  also  fomentations  vith  lead- 
water;  if  under  this  treatment  the  granulations  continue  painful  and 
look  badly,  wliile  the  inflaramatinii  of  the  surrounding  parts  is  Icsa, 
we  may  ejtutcrize  the  surface  of  the  ulcer  freely  with  nitrate  of  silver, 
or,  «till  better,  wilh  the  hot  iron;  the  hitter  remedy,  with  subsequent 
coropressioD  by  adhesive  phtster,  finally  c-ause<l  healing  in  the  case 
above  mentioned.  In  such  cases,  the  local  employment  of  narcotics 
U  usually  recommended,  such  as  ralaplasms,  wilh  the  addition  of  bel- 
ladonna, hyoscyamus,  opium,  etc,  but  these  remedies  do  so  very  Uttio 
good,  that,  iu  my  opinion,  their  employment  is  only  time  lost. 
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2.  Fungoui  u^eew,  l  e.,  those  whose  granulations  arc  fungous  and 
proliferatlug^  und  project  above  the  level  of  the  skin.  These  ulocra 
secrete  a  muco^puK,  aud  are  vcrjr  vascular. 
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In  these  case«  ire  may  use  astringent  remedies  and  compresses  wet 
\nth  decoction  of  Peruvian  or  oak  bark,  but  they  arc  of  only  moderate 
benefit.  It  is  best  to  destn:)y  the  surface  of  sucl»  granulations  by  can«* 
tics;  daily  applications  of  tiie  »olid  stick  of  nitrate  of  silver  usually 
suffices,  where  it  docs  not,  we  may  resort  to  caustic  potash  or  tlie  hot 
iron.     Compression  with  adhesive  plaster  is  often  very  cnficaeious. 

3.  CcUious  lUcen  are  most  drmdud  by  surgeons,  on  aooount  of  i 
the  long  treatment  they  require ;  they  are  those  whose  base,  edgci^l 
and  vicinity,  have  become  thickened  and  of  cartilaginous  hardnoss,/ 
from  the  long  duration  of  clinjiiic  iiiflainmatiua.     The  ulcer  is  torpid, 
and  usually   lies  deep   below  the  surface;  the  edges  are   sharply 
bounded,     llie  indications  for  treatment  are  twofold ;  first,  to  soften 
the  tendinous,  non-vascular  tissue  of  the  hardened  borders  and 
of  tlic  ulocr;  and  to  induce  a  proper  amount  of  vascularity  in  tbese-^ 
parts.      M'e    meet  ulcers  of   this  variety    that   have  lasted   twenty 
years  or  more;  in  such  cases  we  may  employ  the  following  treat- 
ment :  compression,  best  with  strips  of  ailliesive  plaster  applied  in  a 
certain  way,  as  you  will  sec  done  in  the  clinic,     lliia  (ircssing,  which 
Kliould  cover  not  only  the  uloer  but  tlie  entire  leg,  may  at  first  be  left 
on  a  day  or  two,  but  later,  when  the  ulcer  begins  to  heal,  it  may  re- 
main imtouched  for  three  or  fotir  d^ys,  or  longer.     This  so-called 
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Sainton  drewing  of  adheairo  plaster  is  of  groat  scrrioo  in  ulcers  of 
the  leg,  especially  for  those  cases  where  the  patients  are  not  inclined 
to  lie  slill,  but  must  attend  to  their  business,  lu  the  surgical  poli- 
clinic of  Berlin  I  made  some  olwervations  on  this  treatment  of  ulcers 
of  the  leg,  but  cannot  report  so  favorably  on  it,  as  a  means  of  cure, 
as  has  been  done  by  other  surgeons — they  seem  to  claim  that  this 
dressing  is  an  almost  universal  remedy  in  ulcers  of  the  leg.  I  prize 
it  greatly  as  a  protective  dressing  in  dispensary  praotice,  because  it 
enables  the  patient  to  go  about,  without  the  ulcer  spreading;  but  I 
cannot  see  that  all  uloers  heal  particularly  well  under  this  dressiug,  or 
that  the  action  of  the  adhesive  plaster  on  tlie  callous  bortlcrs  of  the 
uloer  is  more  effective  than  the  remedies  which  I  slisll  mention  after 
a  iriiil&  The  best  remedy  for  keeping  up  constant  congestion  in  the 
ulcer,  and  thus  increasing  the  fonnalion  of  vessels  and  cells,  Is  moist 
warmth,  which  yon  may  use  in  the  form  of  cataplasms,  or,  alill  better, 
as  a  continued  warm-water  bath.  I  would  particularly  recommend 
the  latter  to  you,  for  by  it  you  at  the  same  time  obtain  an  artidcial 
swelling  and  softening  of  the  dr^',  hardened  borders  of  the  ulcer. 
Zfi*j  who  has  often  employed  tlie  warm-wster  both  in  callous  ulcers 
of  the  leg,  also  recommends  this  treatment  as  one  of  the  most  efH- 
CBcious  in  such  cases.  It  is  sometimes  very  important  to  destroy  the 
callous  edges  entirely,  or  to  excite  in  them  a  high  degree  of  purulent 
inflammation.  The  former  you  may  moat  quickly  accompUah  by  the 
bot  iron,  the  latter  by  repeated  application  of  tartar^metic  ointment 
or  emplnstrum  cantharidis.  If  a  pustulous  or  even  gangrenous  inflam- 
mation of  the  ulcer  and  its  ricinity  be  induced  by  the  latter  rcme» 
dies,  place  the  foot  in  a  water-bath  and  yon  will  often  obtain  a  very 
quick  ciu^. 

It  ia  not  always  possible  to  obtain  healing  of  a  callous  ulcer  of 
the  leg;  and  ulmrs  along  the  anterior  fnee  of  the  leg,  extending  to 
the  f>eriQ6tcum  of  the  tibio,  are  especially  intractable ;  tiiose  ulcers  also 
which  surround  the  leg  like  a  ring  are  osaally  reckoned  as  incurable ; 
they  are  considered  as  indications  for  amputation  wh^n  they  perma- 
nently prevent  the  patient  from  walking  or  attending  to  his  business. 
Besides  the  above-mentioned  circumstances  there  is  still  another,  thnt 
impedes  the  healing  of  ulcers  with  greatly-indurated  borders,  that  is 
that  the  healing  granulating  surface  and  cicatrix  do  not  diminish  and 
thicken  by  contraction^  because  the  firmness  of  the  surrotmding  por- 
tions of  skin  permits  no  displacement ;  while,  as  you  know,  all  granu* 
lating  wounds  decrease  to  about  half  their  size  by  contraction,  and 
hence  the  eioatlzing  sui-face  grows  smaller,  in  many  cases  the  granu- 
lating surface  of  these  utcera  mtist  cioatrize  throughout  its  entire  ori- 
ginal extent,  because  it  cannot  contract.  To  render  this  contraction 
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possible,  deep  iaeisions  hare  been  made  through  the  skin  aroiind  the 
ulcer,  and  these  iudsions  hare  been  kept  open  hy  the  introduction  of 
charpie;  I  have  ncrer  Rcen  any  ^reut  beuefit  £rom  this  treatment. 
As  a  consequence  of  the  rigidity  also,  ttic  new  cicatrix  is  not  sufli- 
deiitly  dense  and  readily  reopens,  so  that  the  ulcer  once  healed  sooa  '■ 
dcreiops  again.  To  guard  against  this  it  is  best  to  cover  the  cicatrix 
with  wadding  and  apply  a  starch-bondage.  This  dressing  should  be 
worn  six  or  eight  weeks,  till  tlie  cicatrix  is  firm  and  well  orgauixed. 
I  have  followed  this  practice  for  a  long  lime  in  all  caaea  of  ulcer  of  the 
leg,  and  bare  every  reason  to  be  satisfied  with  it, 

4.  Suppurating  ulcers,      llie   causes   of    decomposition    taking' 
place  on  the  suriace  of  on  ulcer  ore  often  due  to  unfavoraUe  ex-  < 
temal  drctimstonccs ;  but,  in  other  cases,  from  c<mslitutional  causes^  . 
there  is  a  tendency  to  more  rapid  disintegration  of  the  tissue  on  the 
sur&oe  of  the  ulcer.     Solution  of  chloride  of  lime,  pyroligneous  acid, 
turpentine,  spirits  of  camphor,  and  carbolic  acid,  are  the  remedies  to 
be  applied  in  such  cases.     If  the  destruction  of  the  tissue  go  on  very 
npidly,  so  that  the  ulcer  enlarges  greatly  from  one  day  to  another,  it 
is  called  an  eating  or  phagedenic  ulcer;  this  form  closely  resembles 
hospital-gangrene  above  mentioned.     In  some  cases  E^prinkling  pow- 
dered red  precipitate  of  mercury  quickly  arrests  the  disintegration; 
should  it  not  do  so,  I  woidd  advise  not  to  postpone  the  destructicm  of 
the  entire  ulcer ;  irce  cauterization  with  caustic  potash  or  the  hot  iron, 
destroying  the  edges  of  the  ulcer  down  to  the  healthy  tissue,  almost^ 
always  proves  effective  in  these  casc& 

6.  Simious  andßstuiou»  tdoer» — nicer«  with  excavated  edges  and 
fistulte.     Tliey  always  begin  as  abscoases,  wtiich  gradually  break 
through  from  witbin  outward,  and  are  particularly  apt  to  drpend  on 
chronic  suppuration  of  lymphatic  glands.     Such  an  ulcer  will  always 
heal  more  rapidly  if  you  make  an  open  iJcer  of  it,  by  cutting  away 
the  edges  of  c^kin,  which  are  usually  thin  and  undermined,  or,  if  they 
we  too  thick  for  you  to  do  this,  at  least  split  up  the  cavity  and  expoM  J 
the  deeply-seated  ulcer.    This  treatment  also  answers  for  fistiüous  •, 
ulcers  wluot  they  lead  to  absoesses;  tlie  latter  must  heal  before  tbe^ 
fistula  din   closo  firmly.     Let  me  remark,  in  parenthesis,  the  word 
"  fistula"  has  still  another  meaning,  as  it  is  appHed  to  any  tube-like 
abnormal  opening  that  leads  to  any  cavity  of  the  body ;  thus  wc 
speak  of  breast,  brain,  gall-bladder,  intestinal,  rftginal,  urinary,  ure- 
thral, and  otlier  fistuhe. 


We  have  stUl  to  consider  a  very  important  part  of  the  chapter  on 
ulcers,  viz.,  the  etiology.  I  have  already  told  you  that  wc  have  to 
distinguish  local  and  constitutional  causes,  just  as  in  chronic  inflam- 
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nuitioD,  Henoe  all  tho  causes  tliat  induce  cbro&ic  inflammation  are 
agnin  to  bo  enumcratod  here;  wo  will  call  parlicular  atientioD  to  a 
few  of  tbcso.  If  we  Hrat  consider  more  carcfullj  tlie  local  causes  of 
uJours,  the  most  important  of  them  is  continued  uicclmnical  or  clicmi- 
cai  local  irritation.  Continued  friction  and  irritatioD  are  frequent 
causes  of  such  irritable  ulcers ;  a  tight  l>oot,  the  hard  edge  of  a  shoe, 
may  indtice  ulcers  on  llie  feet;  a  rough  tooth  or  a  sharp  piece  of  tar- 
tar may  cause  ulcers  of  the  mucous  membrane  of  the  mouth  or  tongue, 
etc.  Ulcera  of  this  variety  usuidly  bear  the  marks  of  irritation ;  Üic 
Ticinity  is  rod  and  painful,  as  is  the  ulcer  itself.  Among  the  chemical 
irritants  wo  have  the  action  of  schnaps  and  rum  on  thcgostrio  mucous 
membrane ;  as  a  rule,  topers  have  constant  gastric  catarrh,  during 
whose  course  catarrhal  aod  specific  ulcers,  of  various  kinds,  not  unire* 
qncntly  fi.irm.  A  second  and  still  more  frequent  cause  of  chronic 
inflammation,  resulting  in  ulceration,  is  congestion,  especially  Tcnoua 
congestion,  distention  of  tho  veins,  varicose  Tcins.  These  are  very 
intimately  connected  with  the  origin  of  ulcers  of  the  leg;  we  shall 
■peak  of  them  later  (Chapter  XIX).  There  we  will  only  mention  that^ 
sfl  a  result  of  the  continued  distention  of  the  small  cutaneous  veins, 
there  is  chronic  serous  infiltration  of  the  skin,  to  which  is  gradually 
added  ccUuliu-  infdtration,  thickening ;  and,  lastly,  there  arc  frequently 
suppuration  and  disintegration. 

Ulccra  due  to  varices,  which  are  generally  briefly  termed  vartcoM 
tUoer»,  may  have  very  varied  cJuiracteristics,  At  first  they  arc  ordi- 
zmrily  simple,  often  proliferating  ulcers;  subsequently  they  assume  a 
more  torpid  character,  and  then  tho  borders  become  callous.  We  have 
already  noticed  how  quickly  such  ulcers  change  when  they  are  only 
treatetl  by  rest  and  cleanliness.  In  regard  to  treatment,  the  already- 
kuded  dressings  with  adhesive  plaster  are  pxcellent  both  for  inducing 
healing  of  tlic  ulcer  and  arresting  further  developmcot  of  the  varices. 
But  iu  most  cases  I  prefer  rest  in  bed,  on  the  prindplcs  above  given, 
and  only  subsequently  apply  the  adhesive  plaster  to  prevent  further 
fncreaae  of  the  varices. 

Although  we  have  here  shown  the  intimate  relations  between 
varicose  veins  and  ulcers,  and  have  thus  called  attention  to  the  point 
of  greatest  practical  importance  about  this  disease  of  the  veins,  you 
must  not  conclude  that  varices  are  alwa^'s  followed  by  ulceration;  on 
the  contrary,  there  are  many  cases  of  enormous  varioea  that  are  not 
followed  by  secondary  ulcers. 


We  come  now  to  a  short  description  of  those  ulcers  that  are  due 
to  internal  causes,  and  are  connected  with  various  dysorasia — the 
symptomatic  ulcers. 
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1.  First  among  theso  are  »cro/ul<nt9  vikcra  ;  tltcso  most  {reqiiently 
como  io  the  neck,  enclosed  collections  of  pus  developing  io  tbe  cuti» 
or  subcutaneous  tissue,  and  gradually  pcrforatiag  out  through  the 
Bkiii.     Of  cou»e,  this  causes  small  losses  of  akin,  whose  edges  are 
usually  rod  and  Tcry  thin,  and  which  lead  to  deeply^-eeated  cavities 
that  evacuate  thin  pus  or  tissue  that  has  uiitlcrgono  caacous  degvilFj 
eratioa.    The  borders  of  these  cutaneous  ulcers  are  excavated,  as  majTI 
readily  be  shown  by  examining  with  the  probe.     As  a  rule,  these  ore 
typical  atonic  ulcers.    From  tliis  description  you  see  that  this  form  of 
undermined  sinuous  ulcers  is  only  due  to  the  mode  of  origin,  and  diajtI 
occasioiiully  present  itself  under  the  most  \Tirioil  ronstilutioiml  con- 
diliona;  although  experience  teaches  that  it  is  especially  frequent  in 
scrofiJous  persons,  and  this  is  why  such  atonic  ulcers  with  under- 
mined edges  are  referred  to  scrofula.     This  conclusion  will  generally 
prove  correct,  though  it  is  not  necessarily  the  case. 

3.  Lupoits  ulcers.  By  lupus  we  understand  a  disease  which 
manifests  itself  by  the  development  of  small  nodules  in  the  superficial 
layer  of  the  skin.  Tlio  subsequent  progress  of  these  nodules  may 
vary.  They  consist  of  collections  of  wandering  cells  and  coincident 
ectasia  of  the  vessels.  Lupous  nodules  may  (a)  enlarge  and  run 
together,  so  as  to  form  larger  nodules  and  tuberculous  thickenings  of 
the  skin  {Lttpua  /it//ter(rophiouii)  /  (&)  on  their  surface  there  is  a  JieOi 
exfoliatioii  of  epidermis  {Ztqnu  txfolialut)  ;  (r)  ihe  surface  ulcerates  ] 
(X(i/>U9  eru&^enrr««).  All  three  forms  may  combine,  aud  some  others  j 
maybe  added  to  them.  The  ulcers  restilting  from  the  latter  fonn  may 
be  aooompanied  by  strongly  proliferating  gnitml:itions  {Luptts  erul' 
cerans /unffOtu»)^  or  dispose  to  a  more  rapid  destruction  uf  tissue^ 
{jAtpiut  txeden«^  vorax).  The  disease  is  most  frequent  on  the  faoc, 
cspcctnlly  on  tlic  nose,  checks,  and  Ups ;  it  causes  the  most  frightful 
disfigurement.  The  nose  or  the  lips  may  bo  entirely  destroyed  by 
lupus.  I  saw  one  caso  where  all  the  skin  of  the  face,  nose,  lijin,  and 
eyelids,  frsa  destroyed;  both  eyea  had  been  lost  by  suppurutiun,  and 
the  facial  part  of  the  skull,  being  exposed,  presented  a  most  horrible 
sight.  JJie^enbarh  dcscrilx's  such  a  case  in  a  Polish  count,  and  com- 
pares his  appearance  to  that  of  a  death's  hcitd.  Lupous  ulcers  do 
not  by  any  means  always  look  alike;  but  their  surrotmding?,  and  Ihd 
general  appearance  of  the  portion  of  skin  diseased,  gnuitly  fiicilitate 
the  diagnosis.  W'licn  lupus  occurs  in  other  parts  of  the  body,  ss  in  the 
cxtrcraitica  or  mucous  membranes,  as  the  throat  or  conjunctiva,  tlie 
diagnosis  is  difBcult,  and  cannot  always  be  made  positively.  It  is  not 
only  pardonable,  but  sometimes  unavoidable,  to  mistake  the  disease 
on  the  extremities  for  certain  forms  of  leprosy,  and  in  the  throat  for  ' 
s^'philitic  ulcers.     In  most  cases  lupus  is  due  to  a  d^'scmsia.     It  is 
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rarely  a  purely  local  skin-disease.  It  is  doubtful  vrheüier  we  ore  jus- 
tified in  claiming  a  particular  lupous  dyscrasio,  for  lupus  very  often 
attacks  scrofulous  persons,  so  that  it  may  be  j:egarded  as  one,  and  uno 
of  the  worst  symptoms  of  scrofula.  It  also  oomca  tk»  one  symptom  of 
syphilis,  BO  that  lupus  syphiliticus  and  lupus  scrofulosus  are  spoken 
of.  Lupus  is  most  frequent  during-  puberty,  and  attacks  females 
oilener  tlian  males;  it  more  rarely  develops  lute  in  life;  beyond  the 
fortielb  year  we  ore  pretty  safe  from  it. 

In  the  way  of  trecUtnerU  I  attach  most  tniportunce  to  local  treat* 
ment,  eepccially  in  the  uloerative  form,  for  here  we  must  make  every 
attempt  to  arrest  the  progress  of  destruction,  which  may  endanger  all 
the  skin  of  the  face,  and  internal  rcntwUcs  act  very  slowly.  Here,  as 
in  all  rapidly-spreading  ulcerations,  we  should  radically  destroy  the 
base  and  edges  of  the  ulcer  by  cauterizing  down  to  the  healthy  tis- 
Kic.  We  generally  employ  the  poieniial  cautery  and  the  solid  stick 
of  nitrate  of  silver  or  caustic  potoäh,  pushing  them  through  the  lupus 
into  the  healthy  parts  below.  We  may  also  use  the  caustic  in  the 
form  of  pttRic,  such  as  chloride-of-zino  paste,  which  is  raost  readily 
made  by  mixing  chloride  of  zinc  with  r^'C  or  wheat  flour,  and  niaktog 
it  into  (»ste  with  a  few  drops  of  water,  then  spreading  it  on  the  ulcer. 
To  attjiin  our  object  more  rapidly,  and  let  the  caustio  act  more  in- 
tensely, it  is  advisable  to  scratch  up  the  floor  of  the  ulcer  with  tlic 
fiat  end  of  a  probe,  and,  after  arre^jting  the  bleeding,  apply  the  caus- 
tic. Of  the  remedies  above  mentioned,  I  prefer  caustio  potash,  as  it 
onitea  with  the  tissues  most  rapidly,  and  oonsequently  the  pain  ceases 
■ooner.  This  cauterization  may  be  done  during  anaMtbeein,  so  that 
when  the  patient  awakes  there  will  be  a  moderate  and  tolerable  burn- 
ing. Nitrate  of  silver  causes  the  most  protracted  sulTeriiig,  but  has 
the  advantage  of  liquefying  less  rapidly  than  caustic  potash,  and  hence 
possesses  special  advant^tges  for  cauterizing  some  portions  of  the 
body.  When  the  slough  irom  the  cauterization  is  detached,  if  the 
operation  was  thoroughly  done,  there  is  left  a  good  granulating  sur- 
face, which  cicatrizes  in  the  ordinary  manner,  A  new  lupus  is  not 
apt  to  form  in  this  cicatrix,  although  cauterization  cannot  prevent  the 
development  of  new  nodides  in  the  vicinity.  Painting  with  tincture 
of  iodine  is  the  best  local  remedy  in  exfoliative  and  bypertrophio 
lupus.  It  is  well  to  mix  this  remedy  with  glycerine,  to  render  its  ac- 
tion less  intense.  I  have  repeatedly  seen  lupus  nodules  shrive!  up 
under  this  treatment,  but  it  does  not  prevent  rehipsea  Lastly,  in 
some  coses,  the  portion  of  lupous  skin  may  be  excised  with  advan- 
tage:. The  only  internal  remctly  from  which  I  have  seen  benefit  is 
cod-liver  oil,  of  which  four  to  six  table-spooufuls  are  to  be  given  daUy, 
but  tili»  treatment  must  be  continued  for  years.     Decoctions  of  barks 
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arc  only  useful  in  lupus  syphiliticus.  Arsenlo,  which  is  hig'lily  prized 
in  other  chronic  skin-disoaücs,  is  of  little  use  in  lupus.  In  Switzer^J 
land  the  disease  vraa  rare.  My  e^iperience  of  it  was  cLlL'Oy  derived  in 
llic  Berlin  cUnio,  and,  if  I  were  to  state  my  belief  regarding  tlie  ctB- 
cacy  of  internal  treatment,  it  would  be  to  the  effect  that  the  lupous 
dyscrasia,  like  the  scrofulous,  often  disappears  spontaneously  iu  the 
ooursp  of  time,  but  is  also  often  incurable. 

8.  Scor^tUie  ulcers.  Seorbutus,  or  scur\'r,  is  a  disease  which,  u  al»  < 
ready  stated,  when  fully  developed,  manifests  itself  by  great  weakness 
of  the  capillary  vessels.  There  ore  extravasations  of  blood  at  many 
places  in  the  skin  and  muscles ;  the  gums  swell,  become  bluish  red,  , 
and  idcers,  which  bleed  readily,  form  on  them  ;  there  arc  also  intes*  \ 
ttnal  haemorrhages,  general  emaciation  and  debility,  and  many  patients  , 
die  in  a  miserable  state.  This  severe  form  of  scorbutus  occurs  chiefly 
endcmically  on  the  coasts  of  the  Baltic,  and  in  sailors  on  long  voy- 
ages. In  the  latter  case  the  disease  is  usually  referred  to  continued 
use  of  salt  meat  Inland  there  is  a  sort  of  acute  scorbutus,  oompri^n^ 
morbus  maculosus,  purpura,  etc.  Scorbutus  localized  ou  the  gums 
and  oral  mucous  membrane  is  everywhere  common  among  children ; 
the  gums  «well,  become  of  a  dark  bluish  red,  bleed  on  tlie  least  touch, 
and  oloezfi,  covered  with  a  yellow,  smeary  coating  of  pus,  fungi,  and 
shreds  of  tissue,  form  on  them.  %\1ien  the  disease  appears  in  this 
form,  and  is  treated  early,  it  is  generally  readily  cured.  Vou  should 
paint  the  gums  twice  daily  with  a  mixture  of  half  a  drachm  to  one 
drachm  of  muriatic  add  and  an  ounce  of  honey ;  internally  administer 
m.incral  acids  in  dose  and  form  suited  to  the  age,  and  order  a  light, 
easQy^gested  diet.  If  this  treatment  be  conscientiously  followed, 
the  disease  soon  disappears.  General  endemic  scorbutus  is  difficult  to 
cure,  because  it  is  generally  impossible  to  withdraw  the  patients  from 
the  injurious  endemic  influences.  In  this  also  the  aeid  treatment  is 
greatly  recnmmeDdcd, 

4.  Syphiiitic  w/tvr«.  Tlio  marks  that  are  usually  given,  as  particu- 
larly characteristic  of  sj-philitic  uhvrs,  refer  almost  exclusively  to  the 
primary  chancre,  especially  tlic  soft  chancre.  This  begins  as  a  ves- 
icle or  pustule,  develops  to  an  ulcer  as  largo  as  a  pea,  with  red  bor- 
ders and  a  yellow,  fetty-looking  base.  The  ulcer  of  the  indurated 
chancre  looks  differently ;  in  this  there  is  first  a  nodule  in  the  mem- 
brane of  tlie  glaos  or  prepuce.  This  nodule  ulcerates  from  the  sur- 
&oe,  aa  otliex  cutaneoiu  ulcers  do.  It  usually  assumes  an  atonic, 
torpid  character,  frequently  with  a  marked  tendeuoy  to  breaking  down 
of  the  tissue.  Broad  condylomata,  one  of  the  milder  evidences  of 
ponstituttonal  sy]ihilis,  are,  strictly  speaking,  nothing  but  small,  su- 
perficial, very  circumscribed  fungous  cutaneous  ulcers,  which  occur 
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most  freqoenUy  on  the  pcrioteuin,  about  the  anus,  and  on  the  tongu& 
The  so-called  tertiary  syphüÜie  lUcers  of  tho  &kin  often  have  rorjr  in- 
durated,  brownish-red  borders,  arc  circular,  or  borscshoe-ehapod,  and 
are  also  atonic  in  chfiraclcr.  You  will  see  from  tiiis  that  theappear- 
onoe  of  syphilido  ulcers  alao  may  vary  greatlj,  and  bcnco  that  tlie 
mere  appearance  of  the  ulcer  does  not  euable  us  to  jud^  with  cer- 
tainty of  the  presence  of  constitutional  sj'philis.  Tho  treatment 
of  true  «vphilitic  ulcers  should  be  chiefly  internal,  and  be  directed 
against  the  constitutional  disease.  Locally  we  should  use  intense 
ooostica  if  the  destruction  of  tissue  la  going  on  rapidly. 


Older  surgeons  slao  distinguished  numerous  forms  of  ulcers  that 
bare  not  been  mentioned  here,  aud  tliat  were  said  to  be  charactoristio 
of  the  causes.  For  instance,  in  his  treatise  on  ulcers  (Helkologic) 
Jittst  speaks  of  rheumatic,  arthritic^  hEcmorrhoidal,  menstrual,  abdom- 
inal, herpetic,  etc.,  ulcers.  But  I,  in  common  with  other  surgeons  of 
modem  times,  have  been  unable  to  penetrate  into  the  m^^steries  of 
this  exact  diagnosis.  It  is  now  generally  considered  that  the  old  no* 
menclatnre  was  lHise<l  rather  on  an  artiticiol  system  originating  in  tho 
old  humoral  pathology  than  on  critically  exact  observation.  From 
unprejudiced  obscrration  we  should  unquestionably  acknowledge  tliat 
certain  forms  of  ulcers,  particularly  when  affecting  certain  localities, 
enable  us  to  decide  on  their  cause ;  nevertheless,  the  appearance  and 
form  of  the  nicer  are  Tcry  dependent  on  the  anatomical  relations  of 
tlie  part  affected  (e.  g.,  as  by  the  course  of  tho  GUmenta  in  the  skin, 
WertÄeim),  and  on  Tarious  external  causes,  so  that  wc  should  fr&> 
qoentJy  be  deceived  if  wo  relied  too  much  on  the  appearance  of  the 
ulocr  as  an  unmistakable  expression  of  a  specific  constitutional  cauia 
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LECTURE   XXXII. 

'  Chronh!  FcriostitU  and  Caries  SapCTficiftlis. — 6>-inptoniB.^>BteopIi7tcs. — Osteoplactiei 
Suppuratlvo  Forms.— AnAtomf  of  Cuies.— Etiology. — DingQOÜt. — Combination 
of  Various  Forma. 

Gektlsuen  :  Chronic  inflammatioiis  of  tbc  bones  and  periosteum, 
to  wbicli  we  now  pass,  are  far  more  irequent  than  the  acute  forms ; 
the  more  common  disease  is  chronic  periostitis,  which  is  often  accom- 
panied by  ostitis  (caries)  superficialis.  In  the  early  stages  this  may 
end  in  resolution,  then  go  on  to  suppuration,  with  ulceration  of  the 
äurfaco  of  the  bone ;  it  may  also  be  accompanied  by  a  deposit  of 
newly-fonncd  ossific  substance  on  the  surface  of  the  bone.  Perios- 
titis tliat  has  lasted  some  time  will  never  leave  the  bone  unaffected. 
Let  us  first  consider  the  symptoms  of  chronic  periostitis.  The  first 
symptoms  are  usually  slight  pain,  and  moderate  swelling  of  the  parts 
immediately  around  the  affected  bone.  These  arc  accompanied  by 
slight  functional  disturbances,  especially  when  the  disease  is  in  one 
of  the  extremities.  Spontaneous  pain  is  usually  slight,  or  may  ev^i 
be  entirely  wanting.  I'rcssure  induces  severe  pain,  and  we  find  that 
the  inipn*ss  of  the  finger  remains  evident  on  the  skin  for  some  time, 
showing  that  the  swelling  of  the  skin  is  chiefly  ocdcmatous.  The  dis- 
ease may  remain  for  a  long  time  in  this  stage,  and  may  subside  as 
gradually  as  it  began.  In  such  cases  you  may  consider  the  affection 
as  located  in  the  extemal  loose  connective  tissue  of  the  periosteiun. 
Here  there  is  distention  of  the  vessels,  serous  and  plastic  infiltration. 

The  s^nnptoms  above  given  may  also  depend  on  a  periostitis  com- 
bined with  a  svperjicial  ostitis,  only  in  the  latter  case  the  spontaneous 
ruins  are  occasionally  more  intense ;  there  are  also  severe,  boring. 
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tcariog  pains  at  night.  If  such  a  proce^  has  lasted  for  months  and 
then  recedes,  the  afiootcd  bone  remains  thickened  and  nodiüar  on  the 
surfarc.  If  you  h»ve  a  chance  to  examine  such  a  case  anatomically, 
you  find  the  following :  llic  two  layers  of  the  periosteum  cannot  be 
exactly  separated ;  both  have  changed  to  a  fatty-Iookiiig,  tolerably- 
consistent  mass.  On  microscopical  examination  you  find  that  the  tis- 
sue oonsista  of  ooanective  tissue  richly  stream  with  cells  and  traversed 
by  dilated  capillaries  in  greater  or  less  number.  This  morbidly-lhidc* 
cne<l  periosteum  is  more  reodily  detached  from  the  surface  of  the  bone 
than  is  iiomuilly  tlie  case ;  the  subjacent  bone  (we  are  supposing  a 
hoUnw  bone,  such  a«  the  libia)  has  it»  surface  covered  with  small 
nodules  of  peculiar,  occasionally  stalactite  shape.  If  you  now  saw 
through  the  bone,  you  find  that  these  nodules  on  the  still-distinct  sur- 
Cice  of  the  compact  cortical  substance  are  a  thick  layer  of  porous, 
apparently  young,  newly-formed  bone-eubstonce,  which  ore  very  inti- 
mately connected  witli  the  cortical  substance,  it  is  true,  but  wliich, 
nererthelcss,  if  the  process  be  not  too  old,  may  be  brcjken  n(F  with  a, 
chisel  in  good-fiizcd  pieces.  If  the  disease  has  already  lasted  some 
time,  and  the  union  has  become  very  intimate,  we  find  tliut  the  de- 
posited porous  bone  has  become  more  compact,  especially  if  the  mor^ 
bid  process  ho»  actually  terminated. 

Let  us  stop  here  a  moment  to  inquire  the  origin  of  this  newly- 
formed  bone.  It  may  oome  cither  from  the  inner  sw^cc  of  Üie 
periosteum,  or  from  the  surface  of  the  bone.  Tbo  former  is  the  gcn- 
erally-reocivcd  opinion,  und  it  is  supposed  to  be  a  renewal  of  the 
function  of  the  periosteum,  as  it  existetl  Ivfore  the  bone  had  com- 
pleted its  growth,  when  regular  layers  of  new  boni;  were  alwaya 
formed  on  the  inner  surface  of  tlie  periosteum.  This  form  of  perios- 
titis, which  is  combined  with  the  formation  of  ost(ophyte$  (as  the 
jroung  bony  substance  deposited  during  inflammation  is  termerl),  may 
be  called  osUoplaslic^  a  name  which  I  shall  use,  for  the  sake  of  bre\'ity. 
^Nevertheless,  I  do  not  agree  in  the  above  view,  that  onteophyies  pro» 
solely  from  the  periosteum,  but  am  satisfied  tliat  they  actually 
from  the  lK>oe,  as  the  Greek  name  indicates.  For,  microscopic 
examination  shows  that,  in  this  case  also,  as  in  suppuration  and  gran- 
ulation on  the  surface  of  tlio  lK>ne,  the  small  vessels  that  enter  and 
cecape  from  the  bone  with  their  enveloping  connective  tissue  are  the 
■eat  of  the  new  fonnation,  which  advances  from  the  Haversian  canals 
opening  on  the  surface  of  tlio  bone,  and  are  the  point  of  origin  for 
the  new  fonnation  of  bone,  which  then  spreads  out  under  the  perio»- 
teum.  These  ofisifying  granulation-nodules  grow  from  within  out- 
ward souiewhat  into  tlie  periosteum,  and  then  tlie  latter  takes  a 
■eocmdarr  part  in  Uie  prooeM,  «a  it  seems  to  me.    The  form  of  the 
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osteophytes,  wliioli  is  often  peculiar,  depends  on  the  arrangement  of 
the  vessels  around  which  the  joung  osseous  material  is  deposited. 
We  would  not  by  any  means  assail  the  undoubted  fact  that  tlic  peri- 
osteum, and  other  parta  adjacent  to  the  bouc,  may  also  produce  new 
bone,  still  I  assert  that,  correctly  vietved,  osteoplastic  periostitis  is  an 
osteophLsiic  ostitis  superücialis.  This  subtle  distinctiun  has  no  prac- 
tical value,  so  far  as  we  now  know.  O^eophyUs  are  tin  product  of 
an  inßammatorg  irritation  of  tfis  periosteum  and  surface  of  the 
hone  /  they  are  preciedy  what  we  caU  caBue^  in  fractures^  and  t/iey 
are  formed  in  the  eame  leay.  I  here  remark  that  periostitis,  acoom» 
panicd  only  by  formation  of  osteophyte«,  without  ony  suppuration,  is 
especially  peculiar  to  some  fomis  of  constilutionid  syphilis.  The 
dolores  ostcocopi,  which  may  be  so  torturing  in  the  head  and  shin- 
boocs,  in  tertiary  syphilis,  are  almost  always  due  to  osteoplastic 
poJOBiitis  and  ostitis. 

According'  to  my  experience,  almost  every  chronic  periostitis  is  at 
first  osteoplastic ;  all  other  temiinations  follow  it  more  or  less  closely. 
Tlie  tuppttrative  form  is  also  very  frequent ;  it  may  run  its  coutb« 
without  the  bone  being  much  »fFcctcd,  Recall  the  symptoms  already 
meationed  :  oedcmatous  swclliug  of  the  skin,  pain  on  deep  pressure, 
and  a  slight  amount  of  it  on  moving  the  limb.  This  oondition  re- 
mains long  the  same,  but  is  gradually  followed  by  more  swelling,  by 
an  immovable,  doughy  tumor,  not  «perfectly  but  still  tolerably  well 
defined.  By  degrees  the  skin  reddens,  and  the  tumor  fluctuates  de* 
cidedly.  Four  to  six  mouths  may  thus  pu^,  and  then  the  tumor 
remains  for  a  long  time  unchaogcd.  The  pain  has  probably  increased, 
and  the  function  is  more  distiu-bcd.  If  the  disease  bo  left  to  itself^ 
llic  cold  abscess,  which  now  evidcutly  exists,  will  open,  and  a  thin  pus 
mixed  with  flocculi  or  cheesy  suKstanoc  will  cseapo.  If^  through  the 
fine  opeuing,  you  pass  a  probe,  it  will  enter  a  cavity  lined  with  gran- 
ulations. If  you  do  not  wait  for  the  spontaneous  opening  of  the 
absoess,  but  make  an  incision  through  tlie  thin  skin,  it  is  possible  that 
no  pus  may  escape,  but  that  you  will  find  the  fluetuating  tumor  to 
consist  of  a  gelatinous  mass  of  red  gronulations;  in  other  cases  there 
is  8«itne  pus  in  the  centre  of  the  swelling ;  in  still  others  the  entire 
tumor  is  of  pus.  From  what  I  have  already  told  you  of  the  anatom- 
ical conditions  in  clironic  inflammation,  you  will  readily  understand 
these  different  states.  If,  in  the  periosteum,  infiltrated  with  serum 
and  plasm,  you  imagine  a  rich  development  of  vessels,  and  at  the 
sasne  time  an  infiltration  of  wandering  cells,  and  transformation  of  the 
connective  tissue  to  a  gelatinous  intercellular  eubstance,  the  former  is 
metamorphosed  to  a  spongy  mass  of  granulations.  This  may  sooner 
or  later  change  to  pus,  and  an  abscess  is  the  final  result.     If  the  whole 


PEUIOSTITIS. 


400 


Fm.60. 


process  affects  only  the  periosteum  and  superjacent  soft  parts,  the 
bone  ia  but  little  changed ;  some  iocliaation  to  new  fonnation  13  ex- 
hibited on  it«  Buitaxx  by  the  productiou 
uf  a  layer  of  osteophytes  under  nnd  in 
the  periphery  of  the  part  affected  with 
periostitifl.  NcTcrtlicless,  there  is  a 
poesibility  of  tho  abscess  healing  slow- 
ly, after  the  pus  has  been  evacuated, 
aod  of  a  return  to  tho  previous  normal 
Btatfi.  Such  a  recovery  of  periostitis, 
without  implication  of  the  bone,  occa- 
sionally occurs  in  practice,  but  it  is  rare. 
It  is  far  more  common  for  tho  bone  to 
bo  also  affected,  perhaps  only  super- 
ficially; that  is,  for  periostitis  to  be 
Booompanicd  by  ostitis  ;  not  aa  ossify- 
ing', but  a  chronic,  suppurative,  ulcer- 
ative ostitis  —  a  carks  supcrjicialis. 
Before  the  absccsa  has  opened,  the 
symptoms  of  euch  a  caries  scarcely  dif- 
fer from  those  of  suppurative  perios- 
titis. If  the  abscess  has  opened,  wo 
may  pass  a  probe  into  the  surface  of 
the  bone,  which  we  feel  to  bo  rough 
and  gnawed.  l*be  caries  had  existed 
some  time,  and  was  secretly  eating  into 
the  bone  before  tho  abscess  opened; 
it  probably  existed  when  the  perios- 
teum only  appeared  infiltrated,  and 
was  still  in  the  sUige  of  g^'lalinou» 
granulation.  Hence,  suppuration  is 
not  necesaarily  pombtncd  with  cariee, 
ftltboQgh  it  frequently  aooompanies  it. 
To  malce  all  this  clear  to  us,  we  must  cufc«  np#rjidMii*^onn«  ubi.,  ueonl- 
study  chronic  ostitis  by  means  of  prep- 

ontions.  The  whole  development  and  course  arc  quite  analogous  to 
the  course  of  chronic  innammation  in  the  soft  parts,  but  the  hardness 
and  difficult  solubility  of  bone  give  rise  to  somewhat  different  circum- 
stances. 
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In  tlte  course  of  these  lectures  we  have  repeats  time  and  time 
again  tbiit  inflammatory  neoplasia  is  developed  in  and  from  the 
affected  tisiuo;  that  the  close  conncctire^sne  filaments,  by  rich  in- 
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filtruiioD  of  oells,  is  transfonoed  into  gelatinous  or  even  fluid  inter- 
cellular substance  Now,  how  shall  tbia  bo  transformed  into  bone? 
The  cells  embedded  in  tho  stellate  bone-corpuscles  participate  no  more 
in  the  inflammatuzy  new  foroiation  than  the  stable  oonnectire-tissue 
corpuscles.  Here  also,  as  in  most  tissues  of  the  body,  tho  ipflamroft- 
iory  neoplasia  infiltrates  ilie  conueciive  tissue ;  namely,  that  which 
envelops  tho  vessels  In  the  Uaversian  canals,  and  in  tho  medulla  of  the 
bono.  Still,  the  space  for  the  extensive  production  of  oells  is  limited, 
iind,  if  the  wandering  of  the  cells  went  on  very  rapidly,  the  vessel 
would  soon  be  entirely  compressed  in  the  bony  canal ;  if  tho  circula- 
tion be  then  arrested,  the  nutrition  of  the  young  brood  of  coUa  also 
ceases,  and  the  necessary  result  is  death  c>f  tlio  affected  portion  of 
bone  (necrosis).  Quite  right,  this  may  be  the  course ;  Rupcrficial  ne- 
crosis may  thus  combine  with  periostitis  ;  of  this  hereafter.  Usually, 
however,  the  cell  infiltration  in  the  Haversiun  canals  is  not  so  rapid  as 
to  compress  the  vessels.  The  process  is  chronic ;  tho  bono  gradually 
gives  way,  the  Haversian  canals  become  wider  and  wider,  the  firm 
cortical  substance  of  the  1)one  becomes  porous,  in  tho  canals  (widened 
to  moshos)  lies  tlie  brood  of  young  cells,  interspersed  with  gelatinous 
intercellular  substance  and  numerous  vessels,  an  irUeretUicU  proUfera- 
tion  of  ffrantilations.  If  you  imagine  the  process  as  continuing,  the 
bone  disappears  more  and  more,  the  entire  infiltrated  portion  may  bo 
dissolved,  and  the  inflummntory  neoplasm  takes  its  place.  If  you 
macerate  such  a  bone,  at  the  scat  of  disease  you  will  find  a  loss  of 
substance,  with  rough  porous  wails,  that  look  as  if  gnawed  off;  in  this 
defect  lies  the  neoplasia  that  has  taken  the  place  of  the  bono  (Fig. 
€€).  Now,  remember  that  so  fur  the  word  pus  has  not  been  men- 
tioned ;  still,  of  course,  ^hc  inflammatory  neoplasia  may  subsequently 
suppurate,  and,  if  we  continue  our  8up(X)sition  that  the  process  be^n 
in  the  periosteum,  you  have  a  superficial  cold  absoess  lymg  on  the 
bone;  it»  walls  may  be  covered  with  granulations. 

If  you  have  carefully  followed  me  thus  far,  you  will  have  remarked 
already  that  throughout  the  whole  process  tlie  bone  substance  remains 
entirely  passive ;  it  is  entirely  consumed,  and  we  might  say,  with  a 
certain  amount  of  truth,  clironio  ostitLs,or  caries,  is  actually  only  & 
chronic  inflammation  of  the  connective  tissue  in  the  bone,  with  con- 
sumption of  the  latter.  And  according  to  my  view  this  is  perfectly 
correct,  at  least  for  the  p^reat  majority  of  cases.  Still,  how  does  this 
consumption  of  bone  tjikn  place  ?  Should  not  microscopical  examina- 
tion show  whether  the  bone-cells  are  changed  or  not  during  the  pro- 
ocas  ?  Remove  with  the  forceps  a  particle  of  bone,  as  tldn  a  sheet  as 
pK>88ibIe,  from  a  carious  spot,  and  look  at  it  under  tho  microsoopc, 
you  will  in  many  cases  see  its  edges  and  surface  bitten  out,  as  it  were ; 
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the  bone-corpusclea  arc  uncbange<1 ;  tbc  intffrceUular  subetAnce  some- 
what more  cloudy  than  usual,  perhaps,  but  not  much  altered ;  a  sec- 
tion of  bone,  taken  fi-ora  tho  vicinity  of  such  a  carious  spot,  ebows 
noüting  difTfre nt.  If  you  saw  or  cut  out  a  piece  from  a  carious  spot, 
and  ubetnict  the  chalky  wilts  from  tlie  bone  by  clm?raio  acid,  and  then 
make  sections  tbrough  it  and  clear  thorn  with  glycerine,  you  will  have 
about  the  following  piuturo  (Fig.  07) ; 

Flo.  r. 
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Bm^oq  or  t  piece  of  ctt1»a«  Mos  (earte*  fBogoM).    XoifnUrd  m  dl«Bot«*- 


These  pieces  of  bone  are  often  bitten  out,  as  it  were,  quite  regn- 
larly  along  their  edge»,  tlie  young  neoplasia  grow»  into  tlie»e  d^j-fccta, 
tlicir  further  increase  goes  hand  in  hand  witii  tlie  dissolution  of  the 
bone ;  the  bone-oorpusclcä  arc  unchanged,  no  destruction  starts  from 
them,  we  occaoiooaUy  soo  tbcm  half  destroyed  at  the  edge  of  a  piece 
of  the  bone.  Wl>at  becomes  of  the  eolls  that  were  in  them,  we  can 
hardly  say ;  they  can  no  longer  be  recognized  among  tlie  numerous 
young  cells  of  the  inflammatory  new  formation  among  which  they 
enter ;  it  is  possihlc  that,  freed  from  their  cage,  they  aid  in  increasing 
the  cell-brood  by  subdividing,  possibly  they  die ;  at  oil  events,  as  far 
oa  may  bo  judged  by  the  change  of  form,  they  do  not  aid  in  diasolring 
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tbc  bone  But  tiow  tbc  bone  is  dissolved  rcmolzts  on  unsolved  riddle. 
Living,  like  dead  bono,  may,  to  a  ccrUiu  extent,  be  dissolved  by  the 
interstitial  bony  gran\ilation.  Previously,  when  speaking  of  operating 
for  pscudarthrosis  by  the  insertion  of  ivory  pegs,  I  told  you,  if  you 
will  remember  (p.  210),  tliat  the  ivory  pegs  became  roufrh  on  their 
surfiwe,  carious  ;  there  the  process  is  just  the  same,  and  this  ol)»enra* 
tion  18  cjcoccdingly  interesting  and  important  as  a  proof  that  the  bono 
itself  docs  not  necessarily  have  any  thing*  to  do  with  its  solution  in 
caric»,  but  may  play  a  perfectly  passive  part.  To  anticipate  the  charge 
that  I  admit  only  this  variety  of  consumption  of  bone,  where  the  above 
changes  occur  on  the  surface,  I  must  add  that  I  have  already  called 
attention  to  the  hci  that  the  ivory  pegs  introduced  for  pscudarthrosis 
do  not  alvsaya  become  rough  on  the  surface,  but  might  remain  smooth 
and  still  lose  substance,  as  may  be  shown  by  weighing  them  before 
and  after  the  operation.  The  morphological  appearances  in  the  carious 
bone,  whit?h  H.  Y^olkrnann  very  aptly  designates  lacunar  corrosion», 
and  whi(^h  liotctJtip  first  made  known,  ore  now  generally  recognized 
OS  correct,  although  different  views  were  formerly  held  regarding  them, 
which  you  may  find  in  the  celtuliur  pathology  of  F'lrcAoir,  and  in 
jF^rater's  atlas,  if  the  subject  interests  you. 

One  point,  however,  we  must  consider.  It  would  be  very  sup- 
poft&ble  that  the  boue-substance,  having  its  nutrition  affectetl,  would 
b^n  to  break  up  and  crumble  into  very  fine  particles,  or  powder; 
this  would  be  especially  apt  to  occur  if  the  bone  had  previously  lost 
its  organic  substance.  It  could  even  be  shown  that  this  is  the  primary 
step  in  ulceration  of  the  bone,  or  caries,  and  those  who  regard  destruc- 
tion of  tissue  as  the  primary  st«p  in  ulcers  of  the  soft  partA,  and  in- 
tlammatoTy  new  formation  as  the  second,  will  ahso  hold  this  Wew  in 
regard  to  bone.  As  I  have  already  stated,  tny  observations  speak 
very  decidedly  against  the  luiiversidity  of  this  view  of  ulceration,  and 
what  I  did  not  find  proven  as  regards  the  soft  parts,  I  cannot  cousidcr 
true  as  regards  the  bones.  But  there  is  no  doubt  that  portions  of 
Ijone  may  crumble  off,  and,  when  there  is  suppurative  ostitis,  these 
small  particJcfl  of  bone  may  be  found  in  the  pus.  This  would  be  a 
necrosis  of  the  lowest  form ;  such  a  death  of  the  particles  of  tiE«ue 
also  occurs  in  the  soft  parts,  both  in  acute  and  cltronic  inflammation; 
fou  will  doubtless  bear  in  mind  that  we  have  spoken  of  this  subject. 
It  cannot  be  considered  as  a  rule  in  caries ;  it  is  only  seen  occasionally 
in  caries  with  suppuraliou  or  caseous  degeneration.  Here  even  large 
portions  of  bone  may  become  actually  necrosed,  and  fen-  this  combi- 
nation of  caries  and  necroeis  we  have  the  curious  name  of  rcznci 
necrotka. 

Thus  for  we  have  used  the  term  cariea  as  exactly  synonymous  with 
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chrome  ostlLtfi  and  solution  of  bone,  and  at  present  this  is  very  geaer- 
ally  dono ;  but  formerlj  the  name  caries  was  only  used  /or  ulcenitioa 
accompanied  by  svippnrution,  for  open  ulcers  of  the  b<)rio.  The  inti- 
mate connection  between  chronic  infUmmation  and  ulceration,  which 
«e  preriously  studied  in  the  soft  parts,  also  exists  between  dironic 
ostitis  and  caries.  If  you  desire  to  dcsig^mto  the  character  of  the 
in6Aimnation  raoro  epecitically,  it  may  bo  dono  conreniently  by  certain 
additioua  which  you  already  know  from  the  chapter  on  ulcers.  Up 
to  this  point  we  have  only  studied  superficial  caries ;  hereafter  we  shall 
come  to  oentral  caries,  which  holds  the  same  relation  to  the  superficial 
that  the  abscess  does  to  an  open  ulcer.  In  the  stifl  parts  I  sliowed 
you  the  development  of  the  process  of  ulceration  in  a  fungous  ulcer, 
where  the  productive  character  predominates.  This  has  its  analogy 
in  bone,  in  mtitis  fungo$a  (by  caries  sicca,  Vtrchote  and  Volkmann 
mean  caries  with  proliferating  granulations  and  dcstnictioo  of  bone 
witliout  suppuration),  where  there  is  as  yet  no  destruction  of  the 
inflamroatory  new  fonnation,  but  where  interstitial  gTunuIation-tissue 
baS  grown  all  tluvugh  the  bone.  This  docs  not  by  any  means  always 
occur  to  the  extent  we  have  just  supposed.  If  you  bear  in  mind  the 
fttonic,  torpid  ulcer  of  the  soft  parts,  and  remember  how  the  neoplasia 
rapidly  breaks  down  into  pus,  undergoes  caseous  transformation  or 
disintejjfrates,  and  simply  njiply  the  same  changes  to  bone,  you  will 
readily  undenjlaud  the  case ;  (-his  also  gives  caries  another  character ; 
there  are  very  torpid,  atonic  forms  of  caries  where  tlie  neoplasia  causes 
but  little  destruction  of  bone,  and  then  disintegmt'^s  or  undergoes 
caseous  mctamorpho&i.%aiid  thus  in  the  living  organism  there  is  a  sort 
of  maceration  of  the  diseased  bone;  the  soft  parts  in  the  bone  suppu- 
rate; if  this  hapijon  btjbre  tlic  bone  is  dissoh-ed,  the  portion  of  bono 
that  lias  suppurated  is  necrosed.  Here,  also,  most  of  the  fault  of  the 
di8inter»Tatinn  i«  due  to  deficient  vascularity.  But  we  must  look  to 
constitutional  iiiflueucea  for  the  causes  why  we  have  Jn  one  case  fun- 
gous, or  proliferating,  in  another  atonic  caries. 

In  closing  these  anatomical  descriptions,  I  will  direct  attention  to 
some  deviations  in  the  details  of  atrophy  of  the  bone,  to  which  JL 
Voikmann  has  recently  called  especial  attention.  He  distingoisbes 
as  v<UKtular  ostitis  a  variety  where  new  canals  with  vessels  originate 
firom  the  Haversian  canals ;  these  break  through  tlic  lamelUe  in  various 
directions,  without  any  of  the  above  lacunar  defects  bcnng  formed  in 
tlie  bone,  altliough  the  final  result  is  also  atrophy  and  porosity  of  the 
bone.  Vblkmann  also  calls  particular  attention  to  the  form  of  atrophy 
of  tho  bone,  where  tlie  lamelhe  of  the  spongy  substanoe  graduatly 
grow  thinner  and  thinner,  without  our  being  able  microsoopically  to 
BOO  how  it  happens.    This  variety  of  atrophy  [haiütcr^ic)  occurs  in 
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caries,  but  is  still  more  frequent  in  osteomalacia ;  we  shall  return  to 
this  again.  I  know  the  latter  form  very  well ;  but  I  have  not  been 
able  to  satisfy  myself  about  vascular  ostitis  as  described  by  JR.  Voih- 
tnaHn. 

Chronic  inflammation  of  the  periosteum  and  bono  is  chicßy  duo  to 
oonatitutional,  d^'scraaial  diaeaaee,  and  although  injuries,  blows,  iallsY 
eta,  may  be  exciting  oanses  of  these  diaeases,  the  ultimate  cause  must 
lie  in  the  injured  part  or  the  system  at  larpje,  otherwise  the  process 
would  take  the  course  usual  to  Iraumaüe  inllanimations  and  soon  ter- 
mtiute.  IT  an  injury  induces  insidious  chronic  inflammation,  this 
iniiflt  be  due  cither  to  a  peculiar  local  or  constitutional  condition ;  so 
(or  I  have  had  no  reason  to  abandon  this  opinion. 

Of  the  dyscmaia  already  known  to  you,  the  scrofulous  aud  syphr 
ilitic  especially  predispoee  to  chronic  periostitis  and  oetitis;  among 
scrofulous  children  the  fungous  forms  of  caries  are  most  frequent, 
while  amongr  adults  the  atonic  occurs  oftener.  True  tubercles  are 
also  found  in  bone,  but,  so  far  as  I  know,  not  in  the  periosteum  or  the 
cortical  layer  of  the  long  bones. 

But  chronic  periostitis  also  octnira  frequently  when  none  of  the 
above  d}*5craaia  are  disoorerable,  and  where  we  can  recognize  no 
cause;  in  old  people  especially,  periostitis  with  caries  sometimes 
comes  from  very  slight  injuries,  and  runs  its  course  in  the  most  dis- 
agreeable torpid  form. 

The  inflammatory  neoplasia  in  the  bone  will  greatly  sympathize 
if  the  general  health  &ils;  in  children  who  have  died  of  canes,  you 
will  almost  always  find  the  atonic  form,  for,  just  prenoua  to  death, 
while  the  nutrition  was  Kid,  the  neoplasia  also  broke  down  ;  the  dis- 
eased buue,  eveu  during  life,  w^as  niacerated  l>y  suppuration  and  mor- 
ti6cation.  Pathological  anatomists,  who  only  see  caries  on  the  dia- 
soctiiig-table,  rarely  know  the  fungous  form  accurately,  or  consider  it 
the  more  rare ;  but,  when  one  often  examines  pieces  of  carious  bone, 
cut  out  during  life,  especially  the  resected  joints  of  children,  where 
the  process  is  going  on  actively,  he  learns  to  judge  differently  from 
what  he  would  in  the  anatomical  museums,  where  macerated  bones, 
almost  exclusively,  are  preserved. 

Although  I  have  merely  spoken  of  fungous  and  atonio  caries,  you 
still  understand  that  I  hare  only  depicted  the  extremes  of  the  pro- 
liferating and  rapidly  disintegrating  new  formation.  Of  course  there 
are  many  iutcrroetUate  forms. 

It  is  not  the  object  of  these  lectures  to  carefully  delineate  all  the 
shades  of  this  process,  as  will  be  done  in  the  clinic,  but  here  the  pic- 
ture of  diseases  should  be  drawn  from  typical  cases,  you  should  aop 
qnire  a  mental  mastery  of  the  subject ;  hence  I  only  lead  you  so  far 
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into  the  details  of  the  process  as  is  oeceseaiy  for  uudcrataDding  its 
uutomy. 

Now  you  will  very  justly  ask,  IIow  sLall  wo.  know  wbctlicr  the 
case^  which  we  have  ouly  diagriu».-d  with  the  prohe,  bo  of  tlie  prolifcf^ 
alhifr  or  toqiid  variety?  This  will  hiivo  ao  influence  on  tho  treats 
mcnt,  as  it  has  in  case  of  ulcers  of  the  soft  parts.  And  it  is  io>- 
portaat  not  ouly  for  tho  treatmoDt,  but  for  the  prognosis ;  for  pure 
torpid  caries  oflers  far  poorer  chances  than  the  fungous  fomi,  becauso 
it  is  far  more  apt  to  occur  in  poor,  bodly-iiouriatied,  and  old  persons. 
The  distinction  is  not  difficult.  In  tho  moro  pruUferatiu^  forma  the 
swelling  of  the  soft  parts,  periosteum,  and  skin,  and  especially  of  the 
articular  capsule  when  the  carica  afieets  tliu  articular  ends  of  the 
boue,  is  often  considerable;  all  these  parts  fcela  »pongy.  If  titere  be 
any  openings  in  the  skin,  proliferating  granulations  project  from  them, 
and  a  mucous,  tough,  s\'uovia-liko  pus  escapes.  If  you  examine  with 
the  probe,  you  do  not  come  at  once  on  bare  hone,  but  must  pu?h  the 
probe  into  the  grauulatious,  oftco  to  some  depth,  before  eutering  the 
rotten  bone. 

In  the  pure  atonic  form  tliere  it  less  awcHing,  tlicskin  is  thin,  red) 
and  often  uudermioe<l.  'Ilic  edges  of  the  opening  arc  sharp,  us  if  cut 
out  with  a  punch  ;  there  is  a  discharge  of  thin,  serous,  sometimes  bad- 
ly-smelling or  snnious  pus ;  if  you  introduce  the  probe,  you  come  at 
once  on  the  bare,  rough  bone,  from  which  the  soft  parts  have  already 
beOQ  Kparated  by  suppuration  and  maceration.  These  are  the  ex- 
tnsmo  cases  of  tlie  series ;  there  arc  rariuus  intermediate  forms. 

Taking  all  thhigs  iuto  consideration,  I  think  you  will  now  hare  a 
correct  idea  of  caries  superficialis. 

Let  u9  make  a  short  review  of  what  wo  know  of  chrouic  dis- 
eases of  the  periosteum  and  bone.  AVo  ha%*o  considered  chronic  os- 
teoplnstic  periostitis  (with  formation  of  osteophytes  without  suppura- 
tion), suppurative  periostitis  alone,  and  combined  with  oKtitift  su]>erli- 
cinlis,  or  caries.  Uut  osteoplastic  pcrioi«tiUs  may  combine  with  caries, 
and  this  combination  is  even  frt^ucnt,  L  c,  osteophytes  fomi  round  s 
carious  point  in  the  bone.  If  you  examiuo  a  series  of  preparations 
of  carious  joints,  you  find  tlie  osteophytes  starting  from  the  surface 
of  the  hone,  around  the  deslroyetl  jwrtion ;  the  periostitis,  whii'h  at 
one  place  induced  destruction  of  the  bone,  caused  fomiution  of  new 
bone  in  the  vicinity.  Vou  may  very  aptly  compare  this  to  an  ulcer 
with  callous  edges;  thickening  by  new  fonnation  in  tho  periphery, 
destruction  in  tho  centre.  But  wc  do  not  hiivc  fonnation  of  osteo- 
phytes  at  tlie  pexiphory  in  atonic  forms  of  caries,  it  only  occurs  is 
those  which,  at  least  for  a  time,  bore  a  proliferating  eliararter;  just  as 
in  torpid,  scrofulous  ulcers  you  only  find  thickened  edges,  where  tlie  akin 
2a 
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had  for  a  lon^  time  been  thickened  hy  plastio  infiltration,  bo  in  the 
bone  also  we  have  this  combioatiou  of  proUTcratioQ  and  destnicdoa ' 
which  \we  hare  so  often  met  in  the  sttid/  of  ioflammatiuD. 


LECTURE  XXXIII. 

Frtmarf  Centrtl,  Chronlo  Oscitls,  or  Caries.— £7inptoiDa.—0«ütii  loternft  OtteopU*- 
ties,  Sapparaily«,  Fotignaft,— AlMtoeas  of  Bone. — Conibinationa. — OsÜÜs  witU  C«»- 
cniu  Mctunorpliosift. — Tnbercle«  of  Uone. — Uift^oaU  of  Curie«. — DUIocAtiOD  of 
tke  BoDM  «ftcr  thdr  PutUl  Üustraetion. — CoogutioD  AbaoecMs. — Eüolf^y. 

HrmERTO  we  have  onlj  treated  of  chronio  ostitis  in  so  far  as  it  is 
dependent  on  periostitis.  This  is  almost  always  the  ca6o  in  the  hoV 
low  bones,  for  in  them  the  oorÜL'al  layer  U  not  much  disposed  to  be- 
come primarily  diseased.  The  case  is  different  with  the  spongy  bones  | 
and  buuy  parts ;  in  them  a  chruuic  iuÜaminatiou  may  arhse  indepeo- 
denlly,  just  as  in  the  medulUry  cavity  of  a  boUow  bone  there  may  oo 
cur  a  circumscribed  chronic  osteomyelitis,  so  tlint  the  cortical  substance 
may  beooroo  diseased  Crom  within.  These  cases  are  designated  aa 
ottUig  inUma  or  corU«  cmtrali*.  The  symptoms  of  such  a  ohronto 
inflamraation,  occarring'  deep  in  the  bone,  are  in  many  cases  very  un* 
decided.  A  dull,  moderate  pain,  and  a  consequent  slight  impainnent 
of  function  often  form  the  only  symptoms.  Swelling  comes  on  later, 
and  the  disease  may  exist  for  mouths  before  vre  can  form  a  certain 
diagnosis.  But  when  we  ßnd  severe  pain  on  pressure,  and  oedema  of 
the  skin  nnd  the  (^K'riosteum  participates  seconfhirily  in  the  chronio 
inflammatinn,  wc>-  shall  gradually  be  led  to  tlie  correct  diagnosis,  the 
more  readily  if  the  disease  be  circumscribed,  and  perforation  finally 
takes  place,  so  that  we  may  pass  a  probe  through  the  opening  deep 
into  tie  bone,  and  find  exactly  what  is  the  state  of  affairs.  In  many 
eases  periostitis  is  for  a  long  time  the  chief  sjinptom  of  ostitis;  the 
former  may  be  so  prominent  that  it  appears  to  be  the  only  disease, 
till,  from  the  long  duration,  and  from  loAscs  of  substance  from  witiiin,  or 
Isstly,  perhnps,  even  by  detacliment  of  small  pieces  of  bone,  attention 
is  called  to  the  fact  that  the  continued  suppuration  is  due  to  disease 
deep  in  the  bone.  Tlie  sequels  of  ostitis  interna  may  be  fondatioa 
of  new  bone,  suppuration,  caseous  degeneration ;  rarely  there  is  also 
development  of  true  tubercles  in  spongy  bones. 

^^'^len  ostitis  inUrtia  oateoplaMica  develops  in  the  boUow  bones  it 
usually  attacks  the  entire  bone  at  the  same  time,  and  also  oomraencefl 
simultaneously  in  several  bones.  Tlie  result  of  this  disease  may  bo  the 
complete  filling  of  the  medullary  cavity,  with  a  tolerably  compact  bonv 
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maAS,tIic  almost  complete  Tilling  of  tbo Haversian  canals  with  bonrsub* 
stance,  aud  gcuenilly  ulso  the  for- 
mation of  bono  on  the  surface.  Pw.ea. 
Tbus  the  entire  bone  becomes  vcrj 
beary  and  dcncicr  tlian  normal. 
Thi»  process  is  also  termed  Jiß'uite 
hypertrophy  of  the  botie^  but  more 
frequently  sclerotis  ostiwn  (coD- 
densing  ostitis,  R,  Volkmann). 

Besides  tbe  hollow  bones,  other 
bones  of  tbe  skeleton  are  also  oc- 
casionallj  attacked,  c.  g.,  bones  of 
the  face  and  pelvis;  in  such  cases 
the  bony  deposits  arc  spongy, 
puffed,  nodular,  so  that  the  t>oac 
acquires  a  resemblance  to  skin  a^ 
fecled  with  olcpliatitiftsis ;  indeo<l, 
tbo  diseases  are  very  analogous 
(Leontiasis  ossium,  WrcAotc). 
The  fdling  up  of  the  diploft  be- 
tween the  outer  and  inner  tables 
of  tbe  cranial  bonca  with  bony 
substance  is  such  a  common 
diaiige  with  advancing  ago,  that 
it  can  banJIy  be  considered  as 
pathological,  although  it  really 
belongs  under  this  bea<L 

Ti»e  causes  of  sclerosis  of  bone 
as  a  primary  disease  arc  entirely 
obscure;  in  some  cases  syphilis 
maj  act  ns  a  eause,  but  the  osseous 
formations  occurring  in  this  dis* 
case  larcly  attain  such  firmness 
as  in  sclerosis  proper.  Tbe  mal- 
ady will  rarely  be  rooognixod  with  Sci'ivMind  iibu  ntui  fMior;  th»  tnmrT  an«r 
eertnmty  dimng  life,  because  to  Vienu  fiuwkigtai Ac«u>nicai  Coitocti«. 
the  trtuch    these    bones    present 

nothing  more  than  a  ocrtttin  increase  of  thiekncss  and  a  slight  ine- 
quality of  surfnoe. 

Oätiti*  interna  ntppurativa  ciretttnacri/Aa  usually  bcf^ns  in  a 
hollow  bono  as  osteomyelitis.  The  inflammation  grorlujilly  extends 
to  the  inner  surface  of  the  cortical  flubatanco,  whicli  is  dissolved,  as 
we  hare  already  8tatc<I,  and  finally  completely  consumed  at  some 
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point.  In  such  cases  pus  may  form  quit«  earlj  in  tbc  ccnlro  ot  the 
inflammatory  new  {brmation,  and  subsequt-titly  he  evacuated.  It  is 
this  diäoaae  that  is  cepedallj  tcniied  bone  abac€4»,  Tito  periosteum 
does  not  remain  unaJSeoted ;  it  is  thickened  and  new  bony  deposit« 
fonn  in  thie  case  also  &om  the  sur&cc  of  the  bone,  which  is  not  Rt 
first  perforated  but  is  irritatf?«]  from  wiUiin.  The  holloir  bone  Is  thus 
enlarged  externally  at  the  point  wbons  the  abscess  forms  in  it,  and 
gires  tbe  impression  of  the  bone  being  hero  pressed  apart  and  in- 
flated. It  is  difficult,  indeed  often  impossible,  to  distinguish  such  a 
bone-absccsa  from  a  circumscribed  osteoplastic  periostitia,  hence  we 
should  not  be  in  too  great  haste  to  opi*ru(c,  Tliis  central  t-arifs  may 
be  ncoompanicd  by  partial  necrosis  of  certain  portions  of  bone  on  the 
inner  sturface  of  the  cortical  substance,  rorndng  a  caries  nccrotica 
centralis.  Lastly,  we  hare  the  worst  cases,  where  cbrouio  intomal 
and  external  caries  are  accompanied  by  necrosis  and  by  suppurative 
or  osteoplastic  pcriostiUs.  All  these  develop  in  one  and  the  same 
hollow  bone  at  the  same  time ;  abscesses  appear  at  different  point« ; 
with  llid  prube  wc  sometimes  touch  rotten  bone,  sometimes  a  seques* 
trum ;  in  one  place  we  enter  the  medullary  ca^-ity  of  tlie  bone,  in 
another  oidy  tlic  surface  appears  diseased ;  the  whole  bone  is  thick- 
ened, as  is  the  periostexmn,  and  a  little  thin  pus  escapes  from  Um 
fistulous  openin|;rs.  llio  macerated  preparatiua  of  such  a  bone  hae  » 
peculiar  nppeanmce ;  the  surface  is  covered  mth  very  porous  osteo- 
phytes; between  these,  here  and  there,  we  find  necrosed  portions 
which  belonjr  to  the  surface  of  the  bone ;  some  openings  lead  into  the 
medullary  cavity ;  if  you  saw  through  these  bones  longitudiiiitI)y,you 
fiud  the  medullary  cavity  also  partly  filled  with  porous  Imny  Bal> 
stance;  the  cortical  layer  has  lost  its  even  thickue&s,  and  it  also  is 
pomus,  so  that  it  is  only  at  some  few  points  that  it  can  be  distin- 
guished from  the  osteophyte  deposits;  in  llie  origlnsl  medullary 
cavity  we  Bnd  occasional  round  holes,  and  in  some  of  these  Dcerosed 
portions  of  bone.  These  bones  are  in  such  a  state  that  their  recovery 
oannot  usually  bo  expected,  and  either  their  extirpation  or  amputa- 
tion of  tbc  limb  is  necessary. 

In  the  shorty  »pongjf  bonea  the  case  is  somewhat  different;  m 
them,  when  there  is  proUferating,  inflammatory  neoplasia,  solution  of 
the  bone  with  secoudary  suppuration  comes  on  quilc  rapidly,  although 
it  is  not  an  absolutely  necessary  result  Tliere  are  cases  of  ostitis  of 
the  short  spongy  bones  of  tbc  wrist  and  ankle,  and  especially  in  the 
epiphyses  of  the  hollow  bones,  where,  witliout  any  decided  swelling 
(which  is  usually  caused  by  the  resuliing  periostitis),  the  bone  is  en- 
tirely dissolved  by  .interstitial  granulations  growing  all  through  it, 
without  any  ncioessary  acoompanimenfc  of  the  aligbtest  tntoe  of  sup- 
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puration  (oattHs  iräcma /lotff osa).  Tlxo  resull  of  such  a  solution  of 
banc  in  these«  or  ia  other  joints,  u  that  by  muscular  traoiioa  the  bones 
lire  displaced  in  the  direction  where  the  destruction  la  most  advanced, 
ad  from  this  deformity  we  may  judge  approximately  of  tlie  extent 
'  the  destruction.  A  short  time  since,  I  amputated  a  foot  which  wa« 
io  distorted  by  sunh  a  dcstniclioii  of  bone,  without  any  fiuppuration, 
on  the  inner  side  of  tlie  talus  and  calcaneus,  that  the  inner  border  of 
tlic  foot  was  greatly  drawn  up,  just  as  in  woil-markcd  congpcnital  club- 
foot, and  the  patient  walkcil  very  insecurely  on  the  outer  border  of 
the  foot.  A  good-sized  ulcer  hud  also  formed  on  the  outer  cdj^c, 
whirh  hod  latterly  enttreJy  prevented  walking.  I  saw  u  similar  cuso 
in  the  wriät-joint:  A  girl  twenty  years  old  had  suffered  for  a  long 
time  from  pain  in  the  left  wrist,  without  swellinj^  of  tlio  soft  parts; 
pressure  on  the  ^vrist  was  very  painful;  gradually,  without  any  swell- 
ing or  suppuration,  the  hand  became  very  much  abducted;  if  the  par 
tient  were  anaistlictized,  tlio  hand  could  be  rettumod  to  ita  normal 
position,  and  then  it  was  found  that  part  of  the  wrist  had  entirely  d»> 
■ppoarcd.  In  the  hii^r  spon;;^y  boues,  as  the  calcaneus,  and  in  the 
epiphyses  of  the  larger  hollow  bone»,  a  central  canty,  or  a  bone-absocas, 
may  form,  and  this  may  be  accompanied  by  a  necrosis  eentrahs.  In 
the  great  majority  of  eases,  however,  tlio  ostitis  is  accompanied  by  a 
purulent  poriostilis;  this  is  particularly  the  case  iu  the  small  boues  of 
the  wrist  and  ankle;  tbt^c  arc  so  small  that,  when  the  periosteum  b^ 
comes  diseased,  the  disease  readily  extends  to  the  entire  bone  and  ita 
articular  surfaces,  and  that  eonversely  primary  disease  of  the  bone 
quickly  shows  its  effect  on  the  periosteum  and  articular  surfaros.  Tn 
these  cases  also  there  is  implication  of  the  sheatlis  of  the  tendons 
and  of  the  skin,  which  is  perforated  nt  various  places  by  ulceratioo 
from  within  outward.  In  the  hand  the  radius  and  ulna  as  well  as  tho 
articular  ends  of  the  meUicarpiil  bones  may  also  be  implicated,  and  in 
tho  foot  the  lower  ends  of  the  tibia  and  fibula,  as  well  as  the  |>o5terior 
ends  of  Üie  metatarsal  bones.  Tho  wrist  and  ankle  joints  are  thus 
swollen  out  of  shape ;  in  many  places  thin  pus  escapes  from  tho 
fistulous  openings,  and  the  bonc-3  of  these  joint«  are  partly  dissolved 
and  partly  replaccij  by  spongy  granulations,  or  else  are  entirely  or 
partly  necrosed.  It  is  hardly  necessary  to  tcU  you  that  the  course 
of  this  form  of  primary  suppurative  ostitis  also,  in  regard  to  vital  re- 
lations, is  just  as  variable  as  that  of  chronic  periostitis,  and  that  hero 
also  you  sec  cases  of  a  typical  atonic,  and  others  of  a  fungous 
variety,  while  there  are  a  variety  of  cases  between  these  extremes. 

I  must  particularly  mention  one  other  form  of  chronic  ostitis,  viz., 
ostitis  iciih  caseous  defeneration  of  the  inflammatory  ncftplasia.  Vou 
ore  already  acquainted  with  this  variety  of  chronic  inflammation;  it 
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belongs  gcneralljr  to  tb«  atonic  forms,  willi  sliglit  vascularization.    Ift 
occurs  chiefly  in  the  spongy  bones,  and  readily  combines  with  partial 

nccrosU ;  iu  the  cbeesj  pulp  whicSi 
fills  the  carity  in  the  bocte  there 
are  ttlmosi  alwnys  portioiLi  of  dead 
bone  tliat  have  not  been  dissolre<l. 
Tlio  vertcbr»,  the  epiphyses  of  the 
larger  hollow  bonca,  and  the  cal- 
caneus, arc  the  most  frequent  seat 
of  this  o^ilis  interna  cawoatu 
This  Ibnu  ia  only  recognizable  in  a 
few  oaaea  during  life;  we  grad- 
ually arrive  at  the  diagnosis  of  oft- 
titis  interna,  but  can  only  deter- 
mine its  special  form  in  cases 
where  the  half-fluid  c&seous  pulp 
is  evacuated  through  an  extcroaJ 
opening.  Lastly,  wo  must  not 
omit  to  mentioD  that  in  rare  cases, 
usually  in  the  vicinity  of  caseous 
deiMstls,  true  miliary  iubtrcUa^ 
small,  at  6rst  gray,  later  chee^ 
nodules,  come  in  the  spongy  sub- 
stance of  the  epiphyses  in  the  an- 
kle-bones and  vertebns  and  induce 
solution  of  the  bone  and  partial 
necrosift.  A  diagnosis  of  this  tnie  bone  tuberculosis  camiot  bo  cei^ 
tainly  made  during  life,  we  may  only  cxjnsider  it  as  probable  whore 
there  is  marked  tuberculosis  of  the  lungs  or  laiynx. 

For  all  forma  of  ostitiSf  which  induce  softening  of  the  bone-sub- 
stance, R.  VolUmarm  employs  the  designation  rar^'ying  ostilta. 


PeCstof  ewooB  dvptnenU'm  In  Ibo  ppliul 
colnmii  gf  •  xxam. 


EVom  tlie  occasional  r(;>nmrk8  that  I  have  made  concerning  the 
dioffnosU  of  chronic  periustitis  and  ostitis,  you  will  have  already  seen 
ihat)  after  they  have  lasted  a  certain  time,  their  recognition  is  not 
generally  dÜGcult^  but  that  it  is  not  always  possible  to  state  the 
variety  and  extent  of  any  given  case.  There  are  two  very  important 
factors  for  the  diagnosis  in  those  cases  that  cannot  be  examined  di- 
rectly by  the  sound,  viz.,  the  ditplaixmeni  of  the  bonts,  which  must 
result,  in  many  parte  of  the  body  at  least,  from  their  partial  solution, 
%JXf\formcUion  of  abscesses,  which  often  aecompanics  it. 
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Oftrious  destruction  of  the  larger  hollow  bones  rarely  goes  so  deep 
u  to  cause  a  solution  of  continuity ;  witere  ibis  might  otherwise  oo- 
cur,it  is  often  prevented  by  osteophytes  growing  on  ilio  outside  wltile 
the  destruction  goes  on  within,  so  that  the  bono  grows  thicker  at  the 
point  of  disease.  I  hare  only  scon  one  case  where,  from  a  perfectly 
atonic  caries  of  the  tibia  of  an  old,  decrepit  person,  the  bone  was  at 
one  point  so  far  consumed  that  tlicre  were  entire  lass  of  continuity 
and  spontaneoua  fracture;  po^-morUm  exauiinntion  showed  that 
there  was  not  a  trace  of  osteophyte«.  The  bone  in  Fig-.  G6  is  also 
nearly  eaten  tbrougb.  Complete  destruction  of  the  substance  of  the 
small  hollow  huues  of  the  phalanges  and  metacarpi  is  not  so  rare;  the 
scrofulous  caries  of  these  bones  ha.s  from  time  immemorial  been  called 
^OKUffihroca«*^  or  spina  Tcntoea,  old  imincs  that  only  mean  caries  in 
the  6ngers  or  toes,  with  spindle-shaped  enlarg-emeuts.  Should  the 
bones  be  entirely  destroyed  by  the  fungous  proliferation  and  partial 
necrosis  of  the  small  diaphyses,  the  fingers  atrophy  and  are  dmwn 
back  by  the  tendons  so  strongly  tliat  they  represent  miaahaped  mdi- 
xncnta  of  fingers. 

Displacement  of  the  spongy  bones  is  fur  more  frequent  when  they 
are  destroyed.  I  bare  already  spoken  of  this  as  occurring  in  the 
wrist  and  ankle  bones,  still,  it  occurs  far  more  extensively  in  other 
boues;  for  lustanct^  if  the  head  of  the  femur  and  upper  margin  of  the 
acetabulum  arc  destroye*!,  the  femur  is  gradually  drawn  uj»  in  pro- 
portion to  tbo  amount  of  destruction,  and  assumes  the  position  that  it 
haa  in  upward  dislocation  of  the  hip.  Similar  dislocations  occur  in 
the  shoulder,  elbow,  and  knee,  though  there  tliey  are  less  remarkable. 
About  the  most  noticeable  arc  the  dislocatinns  in  the  spinal  column 
after  carious  destniction  of  the  vertebrae ;  if  one  or  more  vertebnc  be 
destroyed  by  ostitis,  the  part  of  the  spinal  column  lying  above  this 
point  has  no  firm  support,  and  must  sink ;  but,  since  the  arches  of  the 
vertebne  and  «spinous  processes  are  rarely  diseased  at  the  same  time, 
only  the  anterior  part  of  the  spinal  column  sinks  in,  and  an  anterior 
curvature  results,  and  a  eonsequent  posterior  projection,  a  so-called 
PotC«  hoes,  thus  named  after  the  English  surgeon,  I'trcival  Pott^  who 
6ret  accurately  described  this  disease.  In  every  anatomical  collection 
you  find  preparations  of  this,  unfortunately,  rather  <>onimon  disease. 
The  ocrurrencc  of  such  a  boss  is  oecasionnlly  the  sole,  but  lolnraUy 
certain,  sign  of  caries  of  tlie  vertebne. 

A  second  important  symptom  of  destruction  of  bone,  or  cariea,  is 
Ihc  supptiration  which  accompanies  many  or  most  cases.  The  pu« 
«oUoctfl  around  the  diseased  Ixtne ;  a  cold  abscess  forms ;  the  pus  does 
ini  always  remain  at  the  point  where  it  forms,  but  someliiiies  sink« 
r,  portitnilorly  when  it  has  displnecd  the  parts  from  within  out- 
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as  a  rulft,  ihry  arc  bad  signs ;  their  tronlmcnt,  of  wliicli  liereaXler,  is 
one  of  tlie  most  dinicult  points  in  surreal  tbcrnpcutii^.  In  speaking 
of  the  sinking  of  pus,  it  is  meant  that,  folluwing  ihe  laws  of  ^ravitj, 
the  pus  sinks  mecbaiucally ;  it  will  do  so  most  readily  where  there 
is  eimplv  loose  connective  tissue  present,  and  no  opposition  from 
fuAoia,  muKcles,  or  bone,  But  I  must  coll  vour  attcstioa  to  tbo 
fact  that  this  purely  mechanical  picture  is  only  partly  coareet;  for 
it  is  partly  an  ulcerative  suppuration  that  progresses  id  a  certain  di- 
rection, which  is  only  slightly  influenced  by  the  pressure  of  the  pus ; 
the  abscess  cnlai^s  as  it  does  in  other  cases ;  if  the  pus  reaches  a 
point  under  the  skin  of  tlie  thigh,  perforation  usually  results,  not  from 
the  mocbonictd  pressure  of  the  pus,  but  fiom  ulceration  from  witliin 
outwanl,  as  in  the  opening  of  other  abscesses;  such  a  congestion  ab- 
scess may  lust  one  and  a  half  to  two  years  before  opening  spontane- 
ously. 

We  come  now  to  the  eiioioffi/  of  ostUis  and  carte»  interna^  which 
we  may  treat  very  briefly,  as  the  chief  factors  act  hero  as  in  chronto 
periostitis,  or  in  chronic  tuflatnmatioas  generally. 

It  is,  on  the  whole,  rare  for  injury  to  induce  ostitis  chronica ;  but 
tliis  may  develop  in  the  form  of  an  osteomyelitis  in  one  of  the  larger 
hollow  bones,  firom  severe  concussion  and  bruising,  with  cxtravasiition 
of  blood  in  the  mrdullary  cAvity;  the  same  thing  may  occur  from 
coDtiisioiis  of  the  bones  of  the  wrist  or  ankle.  But  it  is  more  com- 
mon for  such  causes  to  induce  acute  disease,  such  as  acute  periostitis. 
If  suppuration  take  place  after  contujuon  of  the  wrist  or  ankle,  if  the 
cartilage  be  destroyed  and  tlio  suppuraliou  extend  to  the  bone,  we  may 
bave  fungous  ostitis  of  the  small  spongy  bones,  and  their  complete 
destruction.  Even  healtliy,  strong  persons  may,  from  protracted 
traumatic  inflammntiim  of  the  joint,  become  so  anaemic  and  csichectio 
that  the  disease  will  not  go  on  to  its  normal  termitiatJon,  but  booomes 
chronic. 

Most  frequently  scrofula  and  sypbiHs  are  the  causes  of  chronic  In- 
flanimatioii  of  the  bones;  in  scrofula,  while  the  chililren  ape  fat  and 
weII-noiiriff.hed,  the  fungous  forms  predominate.  In  tliin,  bndly-nour- 
iahecl,  scrofulous  children,  on  the  contrary,  ostitis  ivtth  caseous  degen- 
eration and  other  atonic  forms  not  unfrequently  develop ;  both  of  the 
latt**T  lead  to  partial  necrosis.  The  most  frequent  seats  of  serofulous 
ostitis  and  periostitis  are  the  vertebrHj,  articular  epiphyses,  phalanges, 
and  mct.^ea^pal  bone» ;  the  jaw-bones  and  large  hollow  bones  u« 
mrely  affected. 

In  syphilis,  ontitis  and  iK-rioslitis  osteoplastica  are  most  frequent 
in  the  tdiia  and  cranium;  caries  sicr^  (imgosa  also  occurs,  some- 
times primarily  in  the  diplod  of  the  skull,  sometimes  after  periostitis; 
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the  steruum,  palatine  process,  and  nasal  Ixiiics,  are  often  affected ;  oe- 
crosis  often  follows  s^Tikilitic  caries.  Some  rceent  authors,  such  aa 
Ji,  Volkmann^  represent  sypbilis  of  the  boue  as  sonietbiug-  peculiar, 
under  the  name  of  ostitis  ffummosa  y  I  atknowled^  that  certain  com- 
bioatioos  aro  particularly  frequent,  giving  rise  to  tjpioal  pictures  of 
the  disease;  but,  laatomicallj,  sjpfailis  in  the  bone  is  nothing  more 
than  ostitis  and  pcriustitis.  In  many  cases,  ctcu  on  most  careful  cjc- 
amJnatioo,  we  are  unable  to  find  any  local  or  ^ncnü  cause  for  tbo 
existing  carles,  and  I  consider  it  better  to  admit  tliis  than  to  try  with 
aU  our  might  to  discover  some  dyscrasia. 


LECTURE  XXXIV. 


Pnxw«  of  Curo  Id  Osries  uul  CotiffOBtlon  AImwww.— Progooda.— Ocntrri  Hoalia  la 
Cbrooio  lafUmmatioos  of  tbo  Donfc — Scoondoi;  Ljrmpludo  Eiilir^meDij. — 
Treatment  of  CariM  snd  Coii|;eKtion  Abiooitu.— BcateUoiu  la  the  CoatiniutT-. 

Before  passing  to  the  Irealment  of  chronic  periostitis  and  ostitis, 
wo  must  add  a  few  remarks  about  the  process  of  cure  in  caries,  and 
about  the  prognosis.  The  first  will  vary  somewhat  with  the  activity 
of  the  process,  as  it  does  in  ulcers  of  the  skin,  Sup[Xisiug  the  pro- 
cess of  proliferation  in  the  new  formation  to  cease,  the  interstitial 
granulation-tissue  will  gradually  shrink  together,  and  be  transformed 
into  cicati-icinl  tissue.  Considered  histologically,  this  process  consista 
of  the  retrogression  of  the  gelatinous  intercellular  sul>stAnce  into  firm, 
filamentary  connective  tissue,  while  the  richly-dc^-e loped  capillary 
vessels  arc  mostly  obliterated,  and  the  cells  acquire  the  character  of 
connective-tissue  cell».  If  the  curies  was  aceompanied  by  suppura- 
tion,  the  latter  gratlually  ceases,  and  the  fistuUe  close.  If  part  of  the 
bone  had  already  been  destroyed  by  the  ostitis,  and  there  was  dia> 
placement,  it  docs  not  disappear,  but  the  loss  of  bone  is  supplied  by  a 
retracted  connective-tissue  cicatrix,  and  the  dislocated  lx>nt?s  «re  united, 
in  their  false  positidn  by  such  a  cicatrix ;  this  connective  tissue  gener- 
ally ossifies  subsequently.  Tlic  cicatricial  union  of  two  dislocated  bonea, 
as  of  two  vertebra?,  which  have  come  into  contact  by  the  destruction  of 
a  vertebra  previously  lying  between  them,  also  ossifies,  and  thus 
imitcs  the  vcrtebrse  firmly;  the  actual  substitution  of  bone  fur  any 
neoplasia  to  such  an  extent  as  to  stmightcn  the  apioe  again,  or  en- 
tirely or  partly  to  replace  any  otlier  bono,  never  occurs  in  caries. 

Should  an  ulonio  ulcer  of  the  bone  heid,  it  may  do  so  in  one  of 
two  ways;  either  any  portion  of  bone  that  has  become  ncrroscd  must 
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be  detached  and  thrown  ofT,  then  by  a  rich  development  of  vessels,  a 
vigorous  new  furraatioa  must  form  from  tlio  walU  of  the  defect,  and 
when  there  has  been  a  large  excavation  or  abscess  in  the  bone  the 
rntirc  ravit^  must  be  filled  with  graniUfitions  before  recovery  is  pos- 
sible— for  a  perfect  cure  these  granulations  must  cicatrize  and  ossify, 
|ind  to  a  certain  extent  the  torpid  ulcer  in  the  bone  must  become  pro- 
iting — or  else  granulations  arising  from  the  healthy  bono  behind 
the  diseased,  necrosed  portion  dissolve  tlic  latter ;  at  the  some  time 
the  torpid  process  becomes  proliferating,  and  thus  leads  to  cicattiza- 
tioD.  The  defects  in  bones,  for  example,  in  the  centre  of  a  hollow  bone, 
cannot  decrease  by  contraction,  which  so  much  curtails  healing  in  tlie 
soft  parts,  but  must  be  entirely  filled  up  by  new  tissue.  This  is  the 
point  that  so  often  prevents  recovery  in  caries,  for  the  constitutional 
conditions  at  the  root  of  the  torpid  form  of  caries  are  often  so  serious 
that  it  is  not  only  difficult  to  arrest  the  advance  of  the  ulceration,  but 
is  just  as  difTicult  to  induce  active  new  formation  in  the  seat  of  disease. 
If  we  actually  succeed  in  arrestJiig  the  process  of  ulceration,  6stuliB 
not  uufrequcntly  remoin  and  continue  for  years,  or  never  heaL  Never» 
thclcss,  when  tho  disease  remains  stationary,  tlte  fistulie  in  the  bone 

„rarely  do  much  harm.    K  you  have  a  cliance  to  examine  such  fistuhs 
Datomically  in  macerated  bones,  you  will  Gnd  that  the  boles  leading 

'Into  the  bone  are  lined  by  an  unusually  thick,  sclerosed  layer  of  bone, 
just  like  old  Gätulie  of  tlie  soft  parts,  whose  walls  consist  of  a  ban] 
cicatiicial  substance.  We  have  still  to  speak  of  the  process  of  cure  of 
ofaronlc  cold  abscesses  in  certain  diseases;  usually,  if  not  opened, 
these  do  not  heal  till  the  bone-disease  is  on  the  way  to  recovery, 
Then,  if  the  cavity  of  the  abscess  bo  lined  with  vigorous  granulations, 
Qs  is  rarely  tho  case,  the  walls  may  unite  immediately  j  but  mora  fre- 
quently, when  such  an  abscess  ceases  to  increase,  it  is  first  contracted 
by  shrinkage  of  its  inner  walls,  and  is  thus  gradually  closed.  For 
this  to  occur  it  is  requiäito  that  tho  process  of  destruction  should 
have  ceased  on  the  inner  wall,  and  tliat  the  tissue  should  be  suf- 
ficiently vascular.  If  a  cold  absoess  do  not  open,  but  remain  subcn-  * 
loneous,  while  the  boncHliscase  recovers,  most  frequently  a  large  port 
of  the  pus,  whose  cells  disintegrate  into  fine  molecules,  is  absorbed, 
while  the  inner  walls  of  the  abscess  change  to  a  cicatricial  tissue, 
which,  in  the  shape  of  a  fibrous  sac,  contains  the  puriform  fluids.  Such 
pus4acs  often  romain  in  this  stage  for  years ;  unfortunately,  complete 
rcabsorption,  or  absorption  to  such  an  extent  as  to  leave  only  a  cheesy 
pulp,  is  much  rarer  than  might  be  desired,  and  than  is  usually  su[>< 
poeed. 

In  the  projnctis  of  a  case  of  caries,  we  have  first  to  consider  sepa- 
rately the  fate  awaiting  the  diseased  bone,  and  the  state  of  the  gen- 
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rnU  health  induced  hy  lon^  suppuratioa  of  the  bone  and  soft  ports» 
Reg&rdJDg  the  £tte  of  the  port  diseased  we  hare  already  said  enough, 
having  on  the  one  hand  described  the  process  of  destruction  and  it« 
resnlt«  on  the  parts  around,  and  on  the  other  the  mode  of  the  possible 
cure.  Here  I  ^all  onlj  add  the  remark  that,  in  cariea  of  the  Tortebrs^ 
Rfl  we  mny  rendilj  sec,  the  spinal  medulla  may  be  endangered,  by 
participation  in  the  suppuration,  or  by  being  so  bent,  by  the  inclina- 
tion of  the  vertebne,  that  its  function  is  destroyed;  thus  we  may  have 
pantlyoU  of  the  lower  extremities,  of  the  bladder,  or  of  the  rectum, 
from  caries  of  the  spine.  Practically,  thi^  ia  rarer  than  might  bare 
been  ej^peeted  a  priori^  because  the  spinal  medulla  is  considerably 
protected  by  the  hard  dura  mutor,  and  boars  quite  an  amount  of  grad- 
ual curvature  without  impairment  of  its  function.  The  state  of  the 
genera!  health,  the  grade  and  variety  of  the  febrile  reaction,  are  of 
general  prognostic  significance.  Chronic  diseases  of  the  bone  rarely 
li^n  with  fever;  indeed,  iu  many  cases,  especially  when  there  is  no 
Lxial  treatment,  and  the  consecutive  abscess  is  allowed  to  open  spon- 
taneoosly,  the  patient  usually  escapes  fever  altogether.  But  this  per- 
fectly afebrile  course  docs  nut  continue;  if  the  patient  has  remained 
free  from  fever  previous  to  the  opening  of  tlic  abscess,  after  this 
there  is  usually  hectio  fe\^  which  is  generally  a  remittent  fercr 
with  steep  curves,  i.  p.,  low  morning  and  high  evening  tcm)NStBturc. 
The  earlier  lai^  W)ld  abscessee  are  opcnetl  the  sooner  the  afebrile 
pnAsrs  into  a  febrile  state,  and  not  imfrcfiuently  there  is  an  intense, 
eihausting,  continued  remittent  fever;  the  clironic  ulceration  then 
often  becomes  an  acute  in  (la  ai  motion,  with  great  tendency  to  disin- 
tegmtinn  of  tlio  dbeased  tissue ;  after  the  tldn,  floc*rulent,  but  not 
l)aiily-«niening  pus  is  evacuated,  there  is  occasioniiUy  snuious  sup- 
puration, which  may  be  only  temporary.  In  such  eases  pyemia  may 
be  the  winding^iip  of  the  whole  disease. 

It  I»  diiHcuU  to  slate  the  cause  of  this  change  of  course  ader  open- 
ing of  a  euld  absceas,  why  the  chronic  inQammation  should  so  quicldy 
'  change  to  an  acute  form.  Tlie  common  supposition  is,  that  the 
entrance  of  air  ejcrites  severe  lnn.immatiun  in  the  walls  of  the  largo 
ohscess  cavity,  wliich  were  alreody  disposed  to  diäntegrate,  and  that 
the  oxygon  of  the  air  is  tlic  especial  cause  of  the  decomposition,  lliis 
Tiew  may  be  correct  in  many  ease^  but  it  is  not  tlio  air  itself  or  the 
oxygen  that  is  injurious,  but  the  oi^nic  germs  contained  in  the  air 
are  the  excitants  of  the  decomposition ;  they  find  a  particularly 
favorable  soil  for  their  development  in  the  enclosed  blood-warni  space. 
Nevertheless  cases  occur  where  the  suppuration,  though  profus«»,  re- 
mains benign,  does  not  become  snnious,  and  notwithstanding  there  is 
high  fever;  even  in  oases  where  the  pus  has  been  oraouated  without 
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the  entrance  of  air  into  the  cnvity^nnd  the  oponin*;  fans  been  cloectlat 
ouce,  high  fever  muy  also  occur.  Hcuee  we  must  not  bide  frum  uui^ 
Jvcfl  the  fact  that  there  are  other  influences  acting  here  which  we  do 
^~4ot  perceive,  I  think  that  the  simple  puncture  and  the  change  in  the 
tension  of  the  vessels  of  the  walls  of  the  abscess  maj  induce  the  acute 
Inflam niitt inn  witli  its  tendonry  to  decomposition  of  the  wallfs  of  the 
abE«css  and  of  the  diseased  bone.  Tlio  possibility  of  the  chronic 
process  becoming  acute  in  this  way  justifies  the  prognosis  that  opco' 
log  of  tlic  abscess  incresses  the  danger.  We  may  here  add  that  tho 
general  health  is  first  decidedly  affected  by  the  suppuration ;  caries 
fungosa,  whether  running  ita  course  without  suppuration  or  with  only 
a  slight  amount,  is  consequently  less  dangerous  to  life  than  caries 
atonies,  with  great  tendency  to  suppuration  and  decomposition.  This 
prognostic  point  is  also  based  on  good  grounds,  for,  as  wc  hove  pre- 
viously stated,  proliferating  inflammatory  new  formations  more  fre- 
quently occur  tmder  comparatiTely  favorable  constitutional  conditions. 
If  tho  fungous  proliferations  break  down  quickly,  if  the  euppunition 
becomes  more  profuse  and  thinner,  it  is  a  bad  sign,  u  eign  that  the 
general  health  has  also  become  impaired. 

Tbc  strength  is  used  up  partly  by  the  production  of  pus,  partly  by 
the  fever,  and  is  only  partly  replaced  because  reabsorptiou  does  not 
go  on  properly  from  the  stomach,  digestion  is  not  good ;  this  reacts 
again  on  the  local  disease,  and  thus  the  general  and  local  stat«  are 
moot  intimately  connected.  The  smaller  the  carious  spot,  the  less 
dsngcrous  it  is  for  the  general  health ;  still  there  are  certain  localities 
wliere  it  is  more  dangerous  than  el&ewbere ;  thus  suppuration  of  the 
vertebree,  with  large  congestion  abscesses,  is  very  dangerous,  while 
curies  of  tho  phalanges,  even  if  several  b©  attacked,  has  little  effect 
on  the  genera!  health ;  there  is  great  difference  in  the  danger  to  life 
according  to  the  joint  nud  diaphyses  attacked  ;  caries  of  the  hip,  kiieo, 
or  aukle,  is  far  more  dangerous  than  in  the  shoulder,  elbow,  or  wri^t. 
Of  this  we  shall  speak  more  particularly  when  tjeatiog  of  diseasea  of 
the  joints. 

The  age  iä  also  of  great  prognostic  importance  in  caries — the 
yoimgcr  the  patient  the  better  hope  of  recovery;  tho  older  he  is,  the 
leas  hope :  in  caries  coming  after  the  fiftieth  year,  whetlicr  a  sequent 
of  periostitis  or  primarily  as  ostitis,  the  progoous  as  to  recovery  Is 
very  doubtful,  inaigmiicant  as  the  local  disease  may  be  nt  first ;  1  do 
not  remember  ever  to  have  seen  caries  in  old  persons  po  frequently  as 
at  Zurich.  Lastly,  the  prognofds  depends  greatly  on  the  oonstitutiocud 
disease  to  whivh  the  caries  is  due.  Relatively,  syphilitic  caries  is  the 
most  favorable,  because  wc  can  treat  syphilis  the  most  successfully. 
In  weU-nouri&hed  children  scrofulous  corioi  sbo  is  rarely  duiigenjus  to 
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life,  as  the  Bcrofula  disappears  spontaucously«  or  aflcr  the  use  of  proper 
remedies.  But  caries  in  atrophic  scrofulous  clitliircn  is  daD^roua,  be^ 
oiusc  such  children  eaäily  die  of  exhaustion.  The  progiiosis  in  cariesj 
is  most  uufuTOrable  where  tliere  is  ntre.idj  pronounoe<l  tuberculosis;  it  < 
very  rarely  recovers ;  the  pulmonary  disease  generally  advances  rajudly 
and  acute  mHiiiry  iulx^rculosis  develops  ia  tlie  seious  membnnea,  And 
sooner  or  later  terminates  life. 

The  patient,  dying  slonrly  from  chronic  suppuration,  gniduollly 
grows  more  and  more  emaeiateJ,  pale,  and  very  nnasnic,  at  last 
cedcma  of  the  lower  extreniities  comes  on ;  ho  cuts  less,  and  linally, 
after  years  of  suffering,  ho  dies  of  mnnismus,  often  very  slowly ;  some- 
times be  sinks  to  rest  quietly ;  sometimes  struggles  for  days  with 
death.  Formerly  it  was  generally  supposed  that  death  in  these  cases] 
wiLA  solely  due  to  gratlual  exhaustion  ;  but  more  careful  examinations  j 
have  shown  that  the  exhaustion  and  impoverishraeut  of  the  blood ' 
often  have  very  palpable  causes.  For  in  these  cases  we  often  6nd  the 
liver,  spleen,  and  Vidncys,  in  a  state  of  fatly  or  amyloid  degeneration 
{ITyalinoge,  0.  Weber)^  a  variety  of  degeneration  which  consists  in  the 
dcpoiiit  in  the  substADCo  of  the  organ,  from  the  smaller  arteries,  of  ft  i 
peculiar  material  characterized  by  its  krdaceous  consistence,  and  by 
its  reaction ;  on  addition  of  iodine  and  sulphuric  acid,  it  colors  partly 
decp-rcddish  brown,  partly  dirty-brown  violet,  with  a  play  of  colors 
into  green  and  polo  red.  iJonceraing  the  nature  of  this  matorinl  there 
are  various  views,  which  you  will  find  more  detailed  in  the  patho- 
logical anatomies.  I  shall  only  tell  you  hero  that  the  above  reaction 
with  iodine  and  sulphuric  acid  ia  similar  to  that  of  Cholesterine,  and 
tliat  oonsequeully  JleinricA  Meckel  von  Hemsbach  believed  that  the 
fatty  substance  owed  its  reaction  to  the  large  amount  of  Choles- 
terine it  contained.  Others  thought  that  this  materinl  was  allied  to 
amyliim,  and  hence  Virc/totr,  who  held  this  view,  called  it  amt/toid, 
Kuhne  »ubsequeutly  showt'd  that  both  of  tliese  views  were  untenable. 
The  soMialled  amyloid  is  a  peculiar  substance,  closely  allied  to  albu- 
men ;  it  differs  from  albumen  particularly  by  its  insolubility  in  acids 
containing  pepsin.  From  the  mode  of  its  occurrence  this  matrrial  is 
very  interesting  and  notewortliy ;  it  and  fibrino  are  the  only  organic 
bodies  we  know  that  pass  in  fluid  fonn  through  the  vessels,  and  out< 
side  of  these  coagulate  firmly  in  the  living  body,  without  tlie  vital 
power  of  cells  appearing  necessary. 

The  saturation  of  the  liver,  spleen,  and  kidneys,  as  well  as  of  Uie 
walls  of  the  intestinal  arteries  and  of  the  lymphatic  glands,  wth  fat, 
must  naturally  have  great  influence  on  the  formation  of  the  blooti,  and 
finally  prevcut  it  entirely ;  thus,  in  most  of  these  cases  death  is  caused 
by  disorganisation  of  the  blood.      Extensive  chronic  suppurations 
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greatly  predisposo  to  fatty  degenerations;  hcucc,  in  patients  -»1111 
extensive  caries  wc  should  carefully  attend  to  this  point,  though  fre- 
quently we  cannot  avert  it.  Besides  tuberculosis  and  amyloid  de^^n- 
cratiou,  which  unfortunately  not  unfrequently  combine,  these  poor 
patients  are  oocasinnally  also  endangered  by  the  common  forms  of 
acute  and  chronic  diffuse  nephritis,  or  morbus  Bnghtit 

I  will  also  mention  that,  in  chronic  inflammation  of  the  periosteum 
and  bone,  the  proximal  lymphatic  glands  often  participate  in  the  dift* 
ease.  As  in  acute  inflammations  the  lymphatic  glands  are  often 
infiltrated  and  excited  to  acute  indammation  by  material  coming  to 
them  from  the  point  of  disease,  so  in  chronic  inflammations  the  same 
thing  occtu^  and  from  the  same  cause.  The  lymphatic  glands  swell 
slowly,  painlessly,  but  often  enormously  in  the  oourac  of  moatha  and 
years ;  the  tissue  of  their  frame-work  thickens,  some  lymphatic  ves- 
sels are  obliterated,  while  otlu>j*8  increase  in  size;  rarelv  it  goes  be- 
yond this  hyperplastic  swcllbg;  occasionally  there  are  small  abscesses 
and  points  of  caseous  degeneration. 


Now,  after  having  examined  chronic  periostitis  and  ostitis  from  all 
sides,  it  la  lime  to  think  of  the  treatmenL  In  so  doing,  after  having 
spoken  of  tliese  diseases  in  their  most  varied  extent  and  combination, 
we  muHt  again  begin  with  simple  clironic  periostitis.  The  treatment 
should  be  at  onoc  general  and  local ;  in  all  cases  where  dyscrasial 
causes  arc  evident,  they  should  be  chiefly  treated,  and  on  this  point  I 
refer  you  to  what  was  said  in  the  general  conäiderntion  of  these  dys- 
crasife  in  the  rhttpt<;r  on  chronic  inflammation.  Therefore  in  this  place 
wc  shall  chiefly  consider  local  remedies.  Rest  of  the  diseased  part  is 
the  first  and  most  general  rule  in  the  treatment  of  chronic  inflamma- 
tion  of  tlie  bone ;  for  movement.,  acfJdcntiü  blows,  falls,  etc,  may 
change  what  would  have  beeu  a  mild,  not  injurious  course,  to  an  acute 
and  dangeroiu  one ;  henoe,  in  most  cases  of  disease  of  the  bones  of 
tlie  lower  extremities  lying  quiet  is  of  the  first  necessity,  in  the  upper 
extremities  cnrrj'ing  the  arm  in  a  sling,  Tliis  rest  is  particularly  im- 
portant in  diseases  of  the  bone  near  the  joints  ;  under  such  circtim- 
stances  rest  is  often  spontaneously  resorted  tobt'cause  motion  is  pain- 
ful. Some  forms  of  fistulous  caries  become  so  quiet  and  painless, 
when  suppuration  cxtemally  begins,  that  motion  has  oo  effect  on  the 
diseased  tx>ne,  and  in  such  cases  moderate  motion  may  be  allowed. 

ElcN'ation  of  the  diseased  part  is  a  good  adjuvant  to  the  treatment, 
for  it  avoids  venous  congestion.  This  mechanical  aid  to  the  escape 
of  the  blood  must  not  be  undervalued. 

^Vl)e1l  the  first  symptoms  of  chronic  periostitis  and  ostitis  begin, 
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treatment  should  aim  at  inducing  resolutioD.  For  this  purpose,  powet^ 
ful  ontipklogiatic  remedies  are  of  little  use.  The  application  of 
leeches  or  cups,  the  internal  ndministration  of  purgaUres,  tlie  appli* 
caliuu  of  bladders  of  ice,  seem  to  me  only  beneficial  in  acute  exacer- 
bations of  chronic  inflammation ;  tLcir  action  is  alu-ays  very  tempo- 
rary, and  the  employment  of  local  bloodletting  and  purgatives  may 
CFcn  prove  injurious  if  often  ropcatctl.  The  repeated  application  of 
leeches  and  cupts  proves  locally  irriuint,  nrul  may  finally  make  the  pa- 
tient ameniic,  and  a  continuance  of  laxatives  exhausta  his  strength ; 
Lence  we  should  employ  these  reraediea  sparingly,  reserving  them  for 
the  acute  exacerbations.  Recently  ^Esmarch  has  very  urgently  recom- 
mended the  enntinued  application  of  bladders  of  i«*  iu  chronio  in- 
flammation. In  cases  accompanied  by  great  pain,  I  have  seen  very 
good  effect  from  this  treatment ;  in  other  cases  I  see  no  true  indica- 
tion for  their  use. 

Mo6t  frequently,  at  Ute  ^ary  comnienoenu^ni  of  cluvnic  inflamma- 
tion of  the  buue,  the  resorbeut  and  milder  derivative  remedies  are 
proper:  ofEcinal  tincture  of  iodine,  c»ntment  of  iodide  of  potash, 
mercurial  ointment  weakened  by  the  addition  of  lard,  mercurial  plafr> 
ter,  ointments  made  with  concentrated  solution  of  nitrate  of  eilvcr, 
hydropathic  dressings  and  mild  ooinpression-bflndages.  With  these 
remedies,  and  proper  constitutional  ireatmtrnt,  we  make  our  first  at- 
tack  on  the  diseases  in  question,  if  they  arc  just  eommeucing,  and 
occasionally  we  eucoecd  iu  arresting;  them  at  an  early  stage.  In  tlie 
early  stages  of  serous  and  moderately-plastic  infiltration  and  slight 
TMcular  ectasia,  the  retrogressive  changes  cither  occur  without  leav- 
ing a  trace  of  morbid  change,  or  perliaps  leave  a  nio<lerate  formation 
of  ostcoph^'tca.  In  this  stage,  tlic  treatment  of  s^^ihililic  diseases  of 
the  bone  by  active  antisyphilitic  remedies  is  the  most  suoccseful. 

If  the  process  progresses,  and  the  carica  runs  its  course  without 
tuppuntioa,  we  may  continue  nitb  the  above  remedies,  and  iu  suit- 
able cases,  in  otherwise  i-igorous  persons,  may  combine  with  the 
abore,  derivatives  to  the  skin,  euch  as  fontanelies,  the  hot-iron,  etc 
If  the  signs  of  suppiuution  begin,  and  abscesses  form,  you  may  con- 
tinue the  altsorbeiit  remedies  for  a  time,  in  the  hope  of  oven  yet  in- 
ducing reabsorption ;  it  is  true,  tliis  will  not  succeed  in  imisl  cases, 
but  the  question  wilt  soon  arise :  Shall  wo  open  the  abaccss,  or  wait 
for  it  to  ojjcu  ?  On  this  point  I  give  you  the  following  general  nde: 
Jfthe  ahecKSS  comes  from  a  bone  on  xchich  an  operation  is  imposaibU 
or  Wiide^irahle  (as  tlie  vertebrae,  sacrum,  pelvis,  ribs,  knee-joint,  etc.), 
donot  meddle  icith  it^  but  be  thankful  for  every  day  tluit  it  remains 
closed,  and  wait  quietly  till  it  opens,  for  thus  there  will  be  relatively 
tbe  least  danger.     When  I  have  departed  Jxom  ibis  principle,  I  ha^*e 
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always  regretted  it  I  saw,  with  great  pleasure,  that  PiWojo^ said 
almost  exactly  tlie  same  thing'.  Experience  lias  etiQiciently  sliowa 
that  none  of  our  operations,  aiming-  at  imitating;-  the  slow spontauooufl 
opening  of  these  abscesses,  prove  as  little  irritating  ns  the  slow  per- 
foration of  the  skin  from  within  by  ulceration.  Various  methods  have 
been  proposed  for  opening  large  eold  absocssc»,  corresponding  to  the 
theories  in  regard  to  them.  For  a  time  it  was  thought  that  tlic  pus 
must  escape  slowly,  in  order  to  prevent  infinmination  of  the  absoess- 
wolls.  To  Bceomplish  this,  actons  were  introduced,  and  the  pus 
allowed  to  trickle  from  tlic  pcunta  of  opening.  Then  it  was  claimed 
that,  besides  this  slow  escape  of  mutter,  the  skin  should  be  perforated 
slowly.  For  this  purpose,  a  caxxstic  was  applied  to  the  thinnest  spot 
of  the  abscess,  and  a  slough  made,  which  gradually  became  detached, 
whereupon  the  pus  slowly  escaped.  Subsequently  it  was  supposed 
tliat  we  shouhl  carefully  avoid  tlic  entrance  of  air,  as  this  was  the 
daogcrous  point ;  so  a  trocar  was  introduced,  a  portion  of  the  pus  was 
evacuated  and  the  opcniug  accurately  closed,  or  the  so-colled  subou- 
taneous  puncture,  according  to  Abemethy^  was  made,  i  c.,  the  skin 
over  llie  abscess  was  lifted  up,  and  a  narnjw-bladed  knife  was  [»assed 
under  it  into  the  abscess,  a  large  part  of  the  pus  was  evacuated;  then 
the  knife  was  quickly  withdrawn,  and  the  skin  allowed  to  go  bock 
Into  its  original  position,  so  that  the  puncture  in  the  skin  did  not 
communicate  directly  with  that  in  the  absoess-sac,  but  the  hit  (or  was 
covered  by  the  skin;  the  cutaneous  opening  was  carefully  closed. 
Subsequently  great  importance  was  attached  to  placing  the  walls  of 
tbe  abscess  in  such  a  condition  that  the  formation  of  pus  should  cease; 
it  was  thought  that  this  could  bo  done  by  injecting  solutions  of  iodine 
after  tlie  pus  whs  evacuated  ;  this  method  was  especially  popular  in 
France.  Recently  a  French  stirgcou  (Chavsai^ac)  has  returned 
with  great  enthusinsm  to  the  old  setons ;  but,  instead  of  tliese,  he 
choso  fine  tubes  of  caoutcliouc  with  perforated  wslls,  so  that  the  escape 
ot  the  pus  waa  greatly  facilitated  (Drainage,  page  ICO).  Lister,  an 
English  surgeon,  particularly  urges  that  in  opening  these  abscesses 
tlie  instruments  and  dressings  should  be  previously  disinfected  with 
carbolic  aoid,  and  also  thnt  the?  entranoR  of  air  should  be  cttrefullr 
avoided ;  his  proceeding,  hke  all  previous  ones,  has  enthusiastic  advo> 
catcs.  It  is  not  easy  to  decide  on  the  value  of  all  these  methods ; 
but,  when  such  a  number  of  remedies  and  mnthods  are  rroommended, 
you  may  almost  always  decide  that  the  diseaäc  in  question  is  very 
dinicult  to  cure,  and  tiiat  none  of  the  remedies  arc  suited  for  all  oasca. 
Lot  us  brinfiy  criticise  the  above  plans  of  treatment,  A  single  evacu- 
ation of  the  pus,  do  it  as  we  may  (we  regard  free  openings  of  con- 
gestive absoessea  aa  universally  abandoned),  has  at  first  a  tolerable 
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result,  if  done  «lowly  and  carefully,  whether  with  the  trocar  or  sub- 
outuncously  with  tlie  kmfe,  with  or  without  Xisfer^s  caHDolK>«cid 
trmtmont.  If  the  opening  is  nicrly  cloctfHl  and  heals  up,  there  is  usu> 
ally  no  fever,  but  the  abscess  611s  a^iiia  very  quickly  ;  au  alwccaa  that 
prbbably  took  tt^o  months  to  form,  may  &11  again  in  ten  da^a.  llüs 
is  also  punctured ;  the  opening  again  closes ;  the  patient  grows  fever- 
ish ;  the  pus  again  collects  rapidly.  A  ihird,and  perhaps  a  fuiuih  or 
fifth,  punc-lure  is  made,  always  iu  a  uew  spot;  the  patient  grows  nK>re 
feverish,  the  abscess  is  hotter  and  more  painful ;  the  patient  looka 
languid  and  suffering.  Now  the  pomts  of  puncture  cease  to  heal,  the 
previous  ones  open  aj^in,  there  is  a  continual  escape  of  matter,  and 
occasionally,  in  spite  of  all  our  care,  air  enters,  especially  when  the 
walls  of  the  abscess  are  rigid  and  do  not  collapse.  Now  there  is  a 
fistula,  the  fcvcj  is  continued,  and  the  subsequent  course  is  most  un- 
favorable, as  we  described  it  above.  So  for  as  my  experience  goes, 
tlie  course  is  not  much  cliaiigcd  if  the  puncture  be  followed  by  injeo 
tion  of  iodine.  There  Is  not  much  difference  if  you  make  tlie  opeaing 
wiUi  a  sctoD,  wilb  drainage-tubes,  or  by  csutcrizatioa,  I  have  seen  I 
nothing  from  an^*  of  these  methods  that  in  the  least  approximated  tho 
chums  of  their  proposers. 

It  Is  true  this  unfortunate  course  may  be  run  if  you  do  nothing  to 
the  abscess  but  leave  it  to  itself  and  await  its  opening;  but  theu  all 
progresses  more  mildly  and  slowly,  and  fever  comes  on  later.  Keoov- 
eries  take  place  under  all  these  modes  of  treatment,  but  I  think  there 
are  more  recoveries,  and  ccrtaiiUy  fewer  deaths  from  pyaemia,  under 
the  expectant  treatment  I  am  satisfied  that  where  recoreiy  has  fol- 
lowed injections  of  icKÜne,  drainage,  etc.,  it  would  also  have  occurred 
had  the  uiurse  of  tlie  disease  not  been  interrupted;  we  cannot  accept 
the  assertion  that  a  case  would  have  nin  its  course  thus  and  so,  if  tbia 
and  that  had  not  been  done.  Summing  up  my  own  experiences,  I 
OAD  assure  you  that,  of  very  many  cases  of  large  congestive  abscesses 
•long  the  spinal  column,  artificially  opened,  I  know  very  few  that  isu 
a  favorable  course ;  the  otliers  were  only  hastened  to  their  end.  Hence 
I  again  repeat  the  previous  assertion,  that  these  absoesses,  especially 
congestive  abscesses  from  caries  of  the  vertebne,  are  a  nofi  m«  tangtre^ 
In  such  cases  it  is  indeed  frequently  ver^-  difBcult  to  wuit ;  in  private 
practice,  especially,  the  patients  become  impatient ;  the  sui^gcon  is  urged  ' 
to  do  sometliing,  it  is  cast  up  to  him  Uiat  he  does  not  try  any  thing; 
tlic  public  Grmly  believes  thnt,  if  the  pus  was  only  out,  recovery  must 
follow.  The  surgeon  also  at  length  becomes  weary;  it  is  trying 
to  look  on  from  week  to  week  as  the  abscess  increases;  all  local 
and  constitutional  remedies  are  cxhaustc<l,  and  finally  the  surgeon 
dejurts  from  Us  principles  and  makes  an  opening ;  at  first  alt  goes 
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woU,  but  this  does  not  continue ;  you  tdready  know  the  subsequent 
course. 

The  case  is  somewhnt  different  when  we  have  to  deal  with  »inaH 
abaeeiic»  originatinji^  in  disease  of  bones  of  tAe  actnmitUs  ;  in  suppu- 
rations connected  with  the  larger  joints,  we  also  willingly  postpone 
opening;  wo  shall  speak  of  this  hereafter,  tmdcr diseases  of  the  joints. 
In  ct-ild  abscesses  fruni  the  diaphyacs  delay  is  not  of  much  avail ;  here 
I  rather  consider  an  early  opening  aa  proper,  except  in  syphilitio 
gummata ;  in  these  caaes  there  may  be  rcabsorption,  even  after  tlicre  is 
evident  fluctimlion,  and  in  markedly  tuberculous  or  debilitated  persons, 
in  them  no  operative  interference  is  indicated,  and  opening  the  abscess 
would  only  induce  profuse  suppuration,  without  doing  any  good.  In 
the  other  casea  I  am  in  favor  of  opening  the  abscess  freely,  to  obtain 
a  clear  view  of  the  variety  and  extent  of  the  disease ;  under  these 
circumstances  the  reaction  is  insignificant,  frequently  there  is  no 
fever,  often  there  is  moderate  fever  for  a  short  time.  Let  us  suppose 
a  rlironie  periostitis  wilh  caries  superficialis  of  the  diitphysia  of  a 
hollow  bone ;  an  abscess  has  formed  and  Ijccu  opened  ;  tlic  wound  u 
at  first  dressed  with  charpie,  and  we  then  wait  to  see  what  appear 
anco  the  surface  of  the  ulcer  will  assume.  The  local  treatment  should 
be  modified  according  as  thf  ulcer  is  proliferating  or  accom]Hinied  by 
breaking  down  of  tissue,  and  I  should  only  be  repeatiug,  were  I  to 
refer  again  to  the  proper  remedies.  The  trcatjment  may  be  aided  by 
local  baths,  which  we  may  render  slightly  irritant  by  the  addition  of 
potash  or  tincture  of  iodine.  Wet  compresses,  cataplasms,  charpie- 
wada  wet  with  various  fluids,  serve  as  dressings.  The  subsequent 
OGurse  will  ahow  more  and  more  to  what  extent  the  bone-disease  de- 
pends on  the  general  health.  If  the  patient  be  a  weakly,  tuberculoiu 
individual,  all  local  remedies  are  in  vain  ;  if  the  general  health  be 
gtxxl,  you  moy  even  resort  to  energetic  local  treatment.  If  the  ulcer 
does  not  improve  under  milder  remedies,  you  may  apply  the  hot  iron ; 
should  this  be  followed  by  funnation  of  strong,  healthy  granulations, 
it  is  a  favorable  sign,  even  if  there  be  necrosis  of  the  carious  port  ton  of 
bono.  In  other  c-ases  we  abandon  all  idea  of  inducing  healing,  and  cut 
out  the  entire  affected  part  For  this  purpose  there  are  various  forms  of 
cutting  forceps  and  aaws ;  I  prefer  detaching  the  diseased  bone  with 
fic-Tupcra,  gouge^  and  hammer,  to  all  other  methods.  If  the  ulcer  of 
tlic  bone  has  been  cleanly  rut  out,  and  the  general  health  be  tolerably 
good,  it  is  to  be  hoped  that  the  wound  of  the  bone  made  in  tlie  opera- 
tion will  heal  normally  by  healthy  granulation  and  suppuration,  as 
other  wounds  of  bone  do.  Should  the  caries  affect  a  small  Ijoim,  it 
may  he  prciper  simply  to  extirpate  it,  to  arrest  the  process  at  once. 
If  tlio  case  be  one  of  ostitis  interna,  caries  ocntT^lis  of  a  hollow  bone, 
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or  of  a  large,  spongy  bono,  sudi  as  the  calcaneus ;  if  screro  pain  and 
other  preTioiisly-mentioned  symptoms  of  bone-abscesa  gradually  ap- 
pear, it  may  become  proper  to  cliisel  out  the  bone,  or  open  the  cavity 
of  tho  bono  and  lot  out  the  pus ;  but  I  only  advise  tbU  operation  when 
you  are  sure  of  your  diagnosisy  for  it  ia  no  slight  injury  to  a  patient 
to  hare  a  healthy  mciiullary  cavity  opened.  Very  acute  osteomyelitis, 
with  its  often  dangerous  results,  may  arise  from  unLimeJy  interference, 
while  a  similar  operation  on  a  dlseoscil  bone  is  not  usually  very  seri- 
ous. In  other  cases  you  wi)l  await  tho  spontaneous  opening  of  tlio 
abscess  through  the  bone ;  llicn  you  may  use  a  probe,  and  judge  accu- 
rately of  the  state  of  affairs.  The  obstacles  to  tho  healing  of  such 
excavations  in  tlie  bone  Iiave  been  previously  mentioned;  should  the 
process  remain  stationary  for  a  long  time,  it  may  be  best  to  enlat^ 
the  opening  in  the  bone,  expose  the  absccss,  and  remove  its  walls ; 
this  will  bo  tlio  mure  necessary  if  there  are  any  small  necrosed  por- 
tions of  bone  in  the  absccss^avity  whicli  prevent  its  healing ;  that  is, 
if  the  cose  bo  one  of  caries  necrotica.  But  all  these  manipulations 
are  only  indicated  if  the  general  health  be  good;  if  there  be  ad- 
ranced  tuberculosis  or  marasmu«),  and  the  disease  will  necessarily 
prove  fatal,  no  surgeon  would  wish  to  do  an  operation  which  can  only 
prove  successful  when  the  local  changes  in  the  new  wound  of  the 
bone  go  on  normally.  These  operations,  part  of  which,  at  least,  may 
be  classed  among  the  partial  resecti&ns  in  the  continuity,  have  lost 
their  cruel  and  terrible  appearance  since  the  introduction  of  chloro 
{(jnn,  by  whose  aid  tlic  patients  escai>e  feeling  the  chisel,  hammer, 
and  saw. 

In  those  cases  where  the  caries  is  so  extensive  as  to  affect  the 
whole  tliiekncss  of  a  long  bone,  we  miglit  think  of  sawing  out  the  en- 
tire diseased  jiart.  Tliis  case  is  very  rare,  and  such  operations  are  of 
extremely  doubtful  beneiit.  We  might,  it  is  true,  saw  out  a  piece  from 
the  middle  of  the  (tbulo,  radius,  or  ulna,  from  the  metacarpal  or  meta- 
tarsal bones,  without  greatly  impairing  the  function  of  the  extremity; 
but,  should  we  do  tho  same  for  the  humerus,  femur,  or  tibia,  and  re- 
covery take  place,  the  function  of  the  extremity  would,  at  most,  only 
I«  partinlly  restored  by  aid  of  an  apparatixs;  in  tho  lower  extremity 
an  artificial  leg  would  be  of  more  use  than  a  leg  that  had  lost  a  con- 
siderable portion  from  the  continuity  of  tho  bone.  It  has  been 
thought  that  the  periosteum,  detached  from  tho  bone  before  it  is 
snwed^  and  left  in  the  wound,  would  form  now  bone;  but  after  opera- 
tions for  caries  this  regeneration  of  bono  is  very  scanty,  so  that  wo 
cannot  count  much  on  it.  Moreover,  caries  is  the  rarest  indication  for 
those  total  resections  in  the  continuity. 

Lastly,  in  regard  to  those  cases  which  are  on  the  whole  rare,  where 
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a  hollow  bone  is  disoascd  throughout  vith  periostitis,  extcrnul  and 
iuterual  caries,  partial  iutenial  aud  external  uecrusis,  there  can  uulj 
be  a  question  of  extirpation  of  the  entire  bone^  or  amputation  of  the 
aB'^ected  Umb.  Cases  of  extirpation  of  the  entire  utna  or  radius  oo- 
coätuuully  turu  out  well ;  extirpations  of  the  first  metacarpal  bone  are 
often  Bucces.sful.  I  aUo  know  of  a  case  where  tlie  whole  hunienis 
was  removed,  leaving  l>ehiüd  the  thickened  periosteum ;  but  the  i>u- 
ticnt  died  a  few  months  after  the  operation  i>oui  some  internal  dis* 
ease:,  morbus  Brightii,  if  I  mistake  not,  so  that  no  decision  could  be 
made  about  the  usefulnesä  of  the  extremity  ;  in  spite  of  the  absence 
of  the  humerus,  the  hand  might  have  been  of  service,  which  of  itself 
would  liave  been  a  great  gain  to  the  patient.  Carte«  of  the  short, 
spongy  bones,  and  of  the  articular  epiphyses,  is  so  intimately  con* 
nectcd  with  diseases  of  the  joints  that  wc  shall  discuss  it  hereafter. 

The  state  of  general  marasmus  tliat  finally  occurs  from  diseases 
of  the  bone,  with  extensive  suppuratiou,  is  to  be  treated  on  general 
principle«.  We  should  try  to  prevent  its  occurrence,  or  at  least  ward 
it  off  to  the  utmost.  It  is  the  physician^s  duty  to  preserve  life  as 
long  as  possibla  It  is  also  his  duty,  even  in  a  patient  aUnost  cer- 
tainly dying,  to  give  him  every  thing  that  can  keep  up  his  strength. 
Nourishing,  tonic,  strengthening  diet  is  to  be  given  firom  the  time 
the  lintt  sympt«>m8  uf  emaciation  show  the  failure  of  nutrition;  later 
it  is  of  no  use.  In  children  and  young  persons  the  inexperienced 
physician  may  readily  be  deceived  as  to  the  slrengib,  aud  you  will 
hereafter  see  that  patients  in  a  very  bad  state,  emaciated  to  a  skele- 
ton, and  oxceasivcly  anaemic,  pick  up  wonderfully  and  unexpectedly 
on  amputation  of  the  diseased  liuib,  which  seemed  to  be  consuming 
rtbeir  life ;  of  course  benefit  could  rarely  result  from  resection  under 
:li  circumstances.  How  (ar  it  is  sofe  to  carry  the  principle  of  pro- 
serving  the  limb  by  sawing  out  the  diseased  portion  of  bouc  can 
only  be  judged  of  in  individual  cases,  and  then  only  approximately. 
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Naenwüi. — EUolofTT.— Anatomical  Condltloo«  InToUl  and  Purtlal  Kooroaii. — Symp- 
toiDB  «Dd  DUgaoftU. — Trcatituat.— Soqacstrotomjr' 

Gkntlsukx:  We  have  already  frtxiucntly  spoken  of  "necrosis," 

.  md  you  know  that  by  this  term  wo  mean  gangreue  of  the  bone, 

death  of  a  bone,  or  part  of  a  bone.     I  have  also  told  you  that  the  dead 

portion  of  bone  is  colled  a  aejtu^rum.     You  also  know  that  necrosis 
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may  result  either  from  an  acute  process,  or  accompany  the  process  of 
uIccratioD  as  "  caries  neorotica." 

As  in  death  of  nuy  part,  ctcssation  of  circuUlion  is  also  the  im- 
mediate cause  of  necrosis,  whUo  cessation  of  uer^'ous  acüvltj'  doea 
not  induce  it,  oltliough  a  disturbance  of  nutrition,  an  atrophy  of  the 
bone,  is  occasionally  seen  in  paralyzed  parts.  Necrosis  may  be  due 
to  various  causes;  we  shall  briefly  group  them  together: 

1.  TVaumatic  inßuen/y^4.  Among  these  are  severe  concussions  and 
injury  of  the  btjues,  eveu  without  external  wounds.  The  coutse  is  as 
follows:  As  a  result  of  the  above  injuries  there  are  cxtra\'asations 
in  (he  medulla  of  tlie  bone,  also  into  the  spongy-  bones,  perh»[>s  also 
in  the  compact  bony  substauoe,  and  oooasioually  under  the  periosteum. 
If  these  ruptures  of  the  vessels  be  so  extensive  that  their  results 
cannot  be  removed  by  collateral  circulation,  which  is  of  didlcult  ea- 
tablishincnt  in  bone,  part  of  the  bone  will  no  longer  contain  any 
blood ;  this  will  die,  and,  oocordlag  to  circumstances,  we  may  have 
oentrul,  superüciul,  or  total  necrosis  (the  latter  occurs  most  readily  in 
the  snudl  bones).  Tlic  portion  of  dead  bone  remains  in  the  organism 
as  a  foreign  body,  but  still  continues  iu  cünliuuity  with  the  healthy 
bone;  the  solution  of  the  sequestrum,  by  liquefaction  of  tJie  bone- 
substance  in  the  border  of  tho  living  tissue,  has  been  already  ex- 
plained (page  105).  Another  mode  of  injur)*  is  exposure  of  the  sui*- 
face  of  the  bone,  or  sawing  throngh  a  bone,  by  which  the  sawed  but- 
fiico  becomes  tho  surface  of  the  bone ;  in  complicated  fractures  a 
piece  of  bone  may  bo  so  denuded  of  soft  parts,  and  thus  robbed  of 
its  circulation,  tliat  It  becomes  necrosctL  \Vc  have  also  explained 
why  the  exposed  bone  or  sawed  surface  does  not  always  become  ne- 
crosed, but  that  the  boue  may,  like  the  soft  parts,  immediately  pro- 
duce granulations.  Nevertlielcsa,  after  the  above  injuries,  supcrßoüd 
or  partial  necrosis  is  common  enough,  either  because  extensive  elota 
form  in  the  end^  of  the  injured  vessels  of  the  bone,  or  because  liio 
vessels  are  compressed  and  suppurate  on  account  of  the  acute  suppu- 
ration in  the  Haversian  canals. 

2.  Acute  periostitis,  ostitis^  and  osUomt/elitis,  are  very  frequent 
causes  of  occasionally  extensive  and  especially  of  totJ  necrosis  of 
the  hollow  bones.  In  suppuration  of  the  periosteum  the  supply  of 
blood  to  the  bone,  by  vessels  passing  through  the  periosteum,  is  cut 
off,  and  the  suppuration  is  propagated  through  the  Ilavcrsian  canals 
to  tho  medullary  cavity ;  if  the  latter  also  suppurates,  nocjosis  is  in- 
evitable, and  will  extend  as  far  as  tho  inflatomation  did.  The  same 
results  will  occur  in  primary  acute  ostitis  and  osteomyelitis  with  sco- 
ondary  periostitis. 

3.  Chronic  ostiti»  and  periostitis  may  combine  with  necrosis,  for, 
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just  as  in  the  acute  processes,  suppuration,  cbangc  of  the  inflamma- 
tory new  fonimliou  to  detritus  or  caseous  matter,  extends  into  the 
bone,  and  so  impairs  its  circulation  that  port  of  the  bone  is  no  longer 
Dourishcd  and  must  necrose ;  atonic  forma  of  caries  induce  necrosis 
more  readily  than  the  fungous  forms,  as  has  already  been  Btdted. 

The  necrosis  that  is  supposed  to  occur  after  thrombosis  or  embo- 
lism of  the  chief  trunk  of  the  nutrient  artery  of  a  bone  appears  to 
be  of  more  theoretical  than  practiwd  iinj>orlance.  Tliis  variety  of  nc- 
crous  has  hardly  been  proved  by  dissections  on  man  ;  it  is,  moreover, 
very  improbable,  because  the  arterial  supply,  iu  fuU-grawn  bones, 
oomes  from  bo  many  sources  that  stopping  one  of  the  many  affci'cnt 
branches  does  not  sutEce  to  completely  arrest  die  cin-ulalion  in  any 
considerable  portion  of  bone.  jVltbough  the  collateral  circulation  iu 
bone  cannot,  from  mechanical  causes,  be  greatly  facillUited  by  dilatar 
tion  of  the  vessels,  and  hence  in  ciipillary  stasis  there  is  always  danger 
of  partial  nccnM^is,  as  already  stated,  still  tlio  connection,  arrange- 
ment, and  rPR;ular  distribution  of  the  capillaries,  even  in  the  firm  cor- 
tical substance,  are  such  that  when  the  aflluz  is  inlemipled  from  one 
source  it  may  easily  come  from  another.  Iu  bone  there  are  nu  defined 
capillary  net-works  and  capillary  groups  as  in  the  skin,  but  all  the  cap- 
illaries are  intimately  connected  in  all  directions,  as  in  the  mnscles. 

The  experiment  of  inserting  a  peg  into  the  foramen  iiulrilium  in 
the  up|>er  part  of  the  tibia  of  rabbits  has  been  tried,  and  it  has  been 
followed  by  neerosis  around  the  peg.  I  have  malle  this  experiment 
and  obtained  the  same  result  by  inserting  the  peg  at  any  other  part 
of  the  bone,  and  hcuoc  I  believe  that  this  pxperimentally-imluccd  ne- 
crosis depends  only  on  the  variety  of  the  injury  to  the  Urne. 

It  will  be  proper  nov  to  study  mure  aecunitely  the  anatomical 
course  of  necrosis,  e«peoially  of  thai  coming  after  acute  periostitis 
«nd  Osteom >cli lis.  I  have  already  told  you,  on  various  occaakms, 
-when  treating  of  the  healing  of  fractures  and  of  chronic  ostitis  and 
periostitis,  tlmt  the  vicinity  of  such  collections  of  pus  is  almost  al- 
ways afftx'ted  in  such  a  way  that  osteophytes  form  on  and  iu  the 
bono;  their  development  is  greatly  influenced  by  tlio  periosteum,  and 
also  bv  the  surrounding  parts  (where  they  form  after  fractures), 
Wliile  solid  healing  is  due  to  this  new  formation  of  bone  after  &mo- 
turcs,  in  chronic  ostitis  and  periostitis  it  is  more  an  accidental  jnod- 
uet  of  irritation,  which  subsetinently  has  no  further  significance. 
The  same  thing  is  true  in  superficial  nccn^is.  "When,  from  new  do- 
position  of  osteophytes  around  the  sequestrum,  the  bone  Itecomcs 
more  dense  around  the  point  of  disease,  whether  this  be  exfulintiun 
of  oue  of  the  cranial  bones,  or  a  sequcstniin  from  a  sawed  «urfuce, 
it  lias  no  further  practical  importance.     It  is  different  in  complicated 
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frnotures :  wbeo  the  broken  ends  or  nearly  loose  firagmente  of  bone 
become  necmscd,  the  formation  of  new  bone  in  tbe  vicinit/  maj  not 
only  induce  future  firmness  in  the  bone,  but  the  sequestrum  may  be 
entirety  enclosed  by  tbe  new  bone,  and  it  may  be  necessary  to  remore 
it  by  operation.  But  this  formation  of  new  bone  is  most  important 
io  totail  necrosis  of  enure  diaphyscs;  it  is  intended  to  replace  the 
bone  which  die-s.  This  very  important  process,  whirJi  is  so  wonder^ 
fully  acoomplisbed  by  Nature,  wc  must  now  study  more  carefully. 
Let  us  suppose  an  acute  total  pcriosiitis  and  osteomyelitis  with  ne- 
crosis of  tbe  diaphysis  of  the  tibia.  The  entire  periosteum  and  me- 
dulla have  suppurated  ;  witbiu  tbe  bone  the  pus  falls  to  detritus,  or 
actiuUy  putrefies ;  the  pus  from  the  periosteum  has  {>erfurated  the 
skin  at  various  points,  the  circulation  in  the  diaphysis  has  ceased;  the 
entire  diaphysis  is  a  scqucstnim.  A  long-itudiual  section  gives  the 
following  appearanco  (Fig.  71) : 


Dlspvii  oftoul  DocTMia  of  U»  dlapbyiU  ofa  boDow  boas. 


a,  the  sequestered  bone ;  6  ft,  its  upper  and  lower  extremities ;  e  a, 
pus  surrounding^  the  sequestrum ;  d  f/,  wliero  it  has  perforated  exter- 
nally. The  darlsest  layer,  «  «,  is  the  wall  of  a  lar^  absoesfi<!avity, 
which  consists  of  tissue  (connective  or  tendinous  tissue,  or  even  of 
muscle),  infiltrated  with  plsstio  matter,  and  on  its  inner  surface,  which 
lies  next  tbe  sequestrum,  like  any  abscess-cavity,  it  has  a  granulation- 
layer,  which  constantly  produces  new  pus,  I  will  mention  at  once 
that  this  view,  as  in  acute  periostitis,  differs  frojn  that  of  other  Bur- 
geons and  anatomists,  because  tliey  suppose  the  tendinous  portioo 
of  tbe  periosleum  is  lifted,  like  a  vesicle,  from  tlie  bone  by  the  pus; 
this  is  incorrect,  because  the  tendinous  portion  of  the  periosteum  is 
not  surtioiently  elastic  to  l>e  quickly  elevated  like  an  epidermis  vesicle, 
and  because  this  elevation  would  fail  to  occur  at  those  points  where 
tfaore  is  no  periosteum,  i.  c,  where  tendons  are  attached  to  the  bone; 
but  the  hiMcr  Is  not  the  casc^    The  inßammation  and  suppuration 
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begin  piuily  in  the  aurfacc  of  the  bone,  partly  in  the  softer  parts  of 
tlie  pcrktttfum,  in  its  outer  layers ;  tlie  tcntliiious  portion  participates 
hut  little ;  iudeed^  it  is  mostly  destroyed.  lu  proof  of  this  I  have  very 
derided  anatomical  evidences.  Tbc  anatomists  and  surgeons  who 
believe  in  the  elevation  of  the  periosteum  consider  the  sfauded  luyer^ 
e  e,  as  infiltrated,  thickened  periosteum;  this  is  only  condiiionuUy 
true:  it  may  bapi>eu  that  part  of  the  periosteum  dues  not  suppurate 
an^  enters  into  the  eomposition  of  this  layer;  however,  other  adjacent 
porta  may  also  be  so  indurated  by  plastic  infiltration  as  to  fonn  a  6nn 
absoesA  membrane,  as  is  often  seen  in  abscesses  of  the  soft  parts. 
AVTioever  maintjiius  Üic  exclusive  power  of  tlio  periosteum  to  produo« 
bono  will ^  on  theoretical  grounds,  regard  this  layer,  c  c-(where  bone 
is  Bubsequenlly  formed),  as  thickened  periosteum.  But,  in  the  forma- 
lion  uf  callus,  after  fractures,  wo  have  already  seen  that  bone  in  con- 
siderublu  quantity  may  under  certain  cirouuistances  be  produce^l  in 
oihcT  soft  parts  lying  near  the  bone,  and  hence  wo  are  not  obliged  to 
dcirinnd  i)crii»stciim  in  tliis  tliicke-iiod  layer  of  the  abscess. 

Cut  we  are  going  on  too  rapidly.  Let  us  return  to  onr  example. 
The  pua-cavily  around  the  sequestrum  cannot  close  till  the  latter  is 
out  of  it;  but  this  reniaios  attached  at  both  ends.  You  already  know 
Itow  the  dcüichment  is  eflected :  at  6  &,  in  tlic  edges  of  the  living  bone, 
there  is  an  interstitial  pmliferatinn  of  granulations,  by  which  a  slight 
amount  of  bone  is  consumed,  so  that  at  hist  the  osseous  substance  is 
entirely  replaced  by  soft  granulations  at  these  ends ;  this  completes  the 
detachmeut  of  the  sequestrum  (sec  pag«  195) ;  the  granulations  form- 
ing here  break  down  somewhat,  soften  to  pus,  and  then  the  seques- 
trum lies  loose  in  a  pus-cavity,  which  is  filled  with  proliferating  granii- 
lationa.  In  the  thick  hollow  bones  tliis  detachmeut  of  the  sequestrum 
requires  a  long  time,  usually  several  months,  sometimes  over  a  year ; 
up  to  this  time  the  pus  has  escaped  from  the  places  where  it  had  per- 
forated the  skin;  if,  during  this  time,  you  introduce  a  probe  through 
the  openings,  you  may  usually  ftvi  the  smooth  surface  of  the  diaphysis. 
But,  during  this  process  of  detachment  of  the  sequestrum,  something 
else  is  generally  going  on  in  the  immediate  ricinitv,  to  which  we  ph^U 
now  turn  our  attention.  In  the  thickened  layer  of  the  pnsKjavity, ,«  c, 
new  osseous  tissue  ha»  formed  regiilarly  around  the  sequestrum  longi- 
tudinally ;  tliLi  ossification  bus  also  ecmtiuued  to  tlie  port  where  the 
thickened  layer  again  joins  the  periosteum  of  the  epiphysis  and  the 
capsule  of  the  joint,  so  tliat  the  bonc^apsule  is  intimately  connected 
with  tho  epiphysis  alx)vc  and  below.  The  longer  the  sequestrum 
remains  in  the  eanty,  the  more  the  bony  envelope  increases  in  thick- 
ni*as;  in  time  it  becomes  very  thick ;  in  the  course  of  yearn,  if  the 
aeqocstnim  docs  not  come  out,  it  may  be  over  half  an  inch  thick ;  at 


4-10    CHAOXIO  INFLAIDUTIOX  OF  THE  FEIUO&TEUU.  BONE.  BTa 

first,  it  consists  of  porous  boae,  but  subsequcntlj  is  more  compact  and 
BtroDger.  A  regular  cast  bas  been  formed  around  tbe  aequestnim, 
just  like  we  should  make  of  plaster  of  Paris  if  we  wish  to  mould  an 
obj<wt ;  Ulis  cast,  however,  has  several  openings,  especi:illy  where  tbe 
pua  escapes ;  their  closure  is  prevented  by  tbe  oonstaut  Sow  of  pus. 
Tbe  abovo  picture  (Fig.  71)  has  now  chaogod  to  tbo  following 
(Fig.  73) : 


OUgmn  of  loud  oaenMlii  of  tb«  dlipbr«!«  or«ltnl)nw  hnoc,  tritli  kdetaclied  aa^natTitin  aaa 

now  bottjr  roccpUdo. 

The  sequestrum  a  is  detached  and  bathed  in  pus,  which  is.  secreted 
from  the  granulations  aborc  mentioned ;  d  d,  the  fistula:  leading  into 
the  pusKavity  (they  have  received  the  name  cloaca) ;  e  s  is  the  bony 
envelope  derived  from  the  ossification  of  the  thickened  ab8cess>wall,. 
the  so-called  bony  receptacle.  This  tbickeolng  now  progrcssca  regu*  , 
larly,  if  the  irritation  caused  by  the  sequestrum  continues.  Let  us 
now  suppose  that  the  sequestrum  escapes  from  its  case  (as  happens 
oocasionally — of  this  later),  then,  although  all  the  bone  of  the  diaphy* 
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sis  is  lost,  there  is  no  disturbance  of  function,  for  tbe  newly-fonncd 
bony  envelope  supplies  the  place  of  the  bone  that  has  been  lost. 

Now,  what  happens  ?    Will  the  cavity  in  which  the  sequestrum 
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if  Uie  individual  aSected  be  constitutionally  discucd,  or  booomes  so 
from  Uie  continued  suppuration  acoompanying  Die  process.  In  these 
long-conliuiied  suppiiraUons  from  bone,  aJbumiuuna  not  unfrequentty 
dcTclops,  although  of  rather  mild  form.  I  do  not  know  whether  ttiis 
ma/  in  time  spontaneously  d!sap|)car  after  the  cavity  in  tlic  bone  baa 
healed ;  it  would  be  interesting  and  of  prognostic  importanoe  to  collect 
obsemttions  on  this  point  After  removal  of  the  sequestrum,  the  thick- 
ening of  the  (»seous  envelope  ceases,  and  the  process  of  ossification 
establishes  itself  in  the  cavity  Bllcd  with  granulations.  What  I  have 
just  demonstrated  to  you  in  diagrams,  you  here  see  in  those  beautiful 
preparations  from  the  anatomical  and  surgical  collection  of  Zürich. 

Vou  now  know  the  ordinary  normal  course  of  a  necrosis.  I  must 
next  introduce  you  to  some  de^-iations  &om  tliis  normal  course.  You 
will  remember  that,  when  speaking  of  acute  periostitis,  I  told  you  that 
occasionally  the  epiphyseal  cartihiges  also  ossiiied  (where  they  still 
existed,  that  is,  in  ^-oung  persons).  'Wlicn  this  takes  pUoo  simulta- 
neously in  the  upper  and  lower  ends  (a  very  rare  case),  of  course  tho 
sequestrum  will  he  detached,  and  detached  very  early,  so  early  that 
no  bone  can  have  yet  formed  in  the  pus-cavity,  or,  if  it  has,  it  m»ist 
still  be  very  weak.  If  the  bone  be  now  extracted,  there  is  nothing 
yet  formed  to  replace  it,  nor  docs  any  thing  form,  because  tho  irritatioa 
which  gives  rise  to  the  production  of  bone  is  absent^  this  cause  of  irri- 
tation being  the  sequestrum,  as  long  as  it  remains  as  a  foreign  bo<Iy 
in  the  bone ;  hence,  under  these  circumstances,  if  the  sequestrum  be 
extracted  early,  the  extremity  becomes  boneless  and  unserviceable; 
When  the  epiphysis  cartilage  suppurates  at  one  end,  e.  g.,  the  lower 
end,  the  sequestrum  remains  firmly  attached  above,  and  tbe  break- 
ing down  of  tho  bone  must  go  on  slowly  as  in  other  cases ;  it  may, 
however,  happen,  as  I  saw  in  one  case  in  the  thigh,tUat  the  lower  end, 

9va.n, 
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loose  in  Uio  epiphysis  cartilage,  presses  strongly  against  ike  skin  &om 
within  and  {^dually  perforates  it,  bo  that  it  appears  extemally ;  tho 
lower  epiphysis  of  the  femur  was  at  tlie  same  Ume  drown  up  by  the 
musclcäf  so  that  the  appearance  was  ns  follows  (see  Fig.  7(1). 

The  sequestrum,  subsequently  Fcmovcd,  bad  the  following  form 
(Fig.  77) : 

FukTI. 


Tti«  body  oitimcUtd  Uam  Flfi.  Tl 

The  formation  of  bone  was  strong  enough  to  cany  Uie  body;  sub* 
aequentiyj  under  chlorofomi,  tlic  knee  was  straigblcned,  und  perfect 
recovery  resulted.  I  saw  a  perfectly  similar  case  affecting  the  lower 
end  of  the  humerus.  In  both  coses,  as  U  usual  in  necrosis  near  the 
joints,  the  joint  had  sufTored  severely,  and  became  quite  stiff.  Still, 
eren  without  early  detachment  of  the  sequestrum  &om  softening  of 
the  epiphyseal  cartilages,  under  drcumstances  which  wc  do  not  accu- 
rately know,  tlie  formation  of  bono  may  be  very  feeble,  so  that,  after 
tho  detachment,  the  new  bone  is  not  firm  at  Rome  point,  but  is  quite 
flexible,  whereby  we  have  a  pscudarthrosis  of  the  new  Iwnc;  I  have 
seen  two  cafes  of  this  kind :  one  of  these  I  cured  completely  by  occa- 
sionolly  driving  ivory  plugs  into  the  weak  part  of  t!ic  newly-formed 
bone-,  thus  constantly  stimuhiting  the  bono  to  new  production ;  the 
object  was  attained  in  the  course  of  eight  months,  and  the  patient, 
then  twelve  years  old,  now  walks  like  n  healthy  person. 

Pta.7& 
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Partial  neerosU  of  tho  diapliysis  is  more  firequeot  tbaa  the  above 
complete  necrosis ;  this  majr  either  aflfeot  tlio  entire  tliickness,  or  only 
half  the  oircumfereQCO,  acconliog  to  the  extent  of  the  osteomyelitis  and  i 
periostitifl.  You  may  readily  apply  what  has  been  said  to  these  par^ ' 
tiol  necroses.  Here  is  an  example ;  suppose  a  periostitis  of  part  of 
the  diaphysis  of  one  femur  and  subsequent  necrosis  ;  the  circinnstanoee 
may  assmne  the  following  shape  (sec  Figs.  7S  and  79):  a,  seques- 
trum \  b  b^'xis  bonlers ;  e  c,  the  pus-cavity ;  </,  the  pt'rforation  oufr« 
ward ;  t  e,  the  thickened  ossifying  wall  of  the  pus-cavity. 

A  few  months  later  (Fig,  79) ;  a,  detached  sequestrum,  which  is  to 

FukTO. 


-^' 


\ 
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be  rcmorod ;  e  ff,  newly-formed  bonc-tiasue  as  substitute  for  the  piece 
of  bone  that  is  being  lost ;  of  course,  the  ncwly-formcd  bone  covers 
the  sequestrum  anteriorly,  but,  aa  in  Figs.  71,  73,  and  73^  must  be  left 
oat  to  expose  to  view  the  sequcatruoi. 


Flff.  79,  aJter  nooraJ  at  Uu  Mqanntrnm. 

The  changes  that  we  have  now  become  acquainted  with  may  also 
bo  applied  to  necrosis  inßat  arid  spongy  short  bones  /  but  ut  the  same 
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time  we  must  remark  that  in  necrods  of  these  bones  the  new  forma- 
tion 18  mucb  less,  oftca  entirclj'  wautiog,  because  the  inflauimQtion 
here  is  particularly  of  constitutional  origin,  and  hence  occasionally 
dcx'iatcs  from  the  normal  course;  as  a  rule,  the  inflammatory  neo- 
plauft  in  Deorosis  of  the  spongy  bones  soon  assumes  the  ulcerative 
character,  and  then  the  formation  of  new  bone  is  but  slight ;  more- 
over, acute,  non-traumatio  periostitis  is  something  very  rare  lu  spongy 
bdtaea. 

Extensive  nccroai»  may  even  occur  after  originally  pure  ossifying 
periostitis  and  oBtitis^  ia  case  the  newly-fonncd  ossißc  deposit  is  re- 
absorbed, suppurates  and  decomposes  at, the  point  of  its  atlucliment 
to  the  diseased  hone ;  this  gradually  affects  the  nutrition  of  the  bone ; 
it  often  continues  to  hve  fur  a  long  time  in  the  medullary  cavity,  or 
rather  loads  a  half  cxiütonco  between  living  and  dying ;  flris  variety 
of  periostitis  and  nccrosia  occurs  cepecially  iu  the  maxillary  bones 
after  chronic  jjoisoniug  by  phosphorous  fumes,  a  disease  peculiar  to 
workers  in  niatcb'factorics,  I  Cannot  enter  more  minutely  into  this 
phosphorous  periostitis  and  necrosis,  wludi  has  many  Dotcworthy 
peouliorities,  because  it  would  be  necessary  to  load  you  with  too 
many  detaUs,  which  would  now  confuse  you.  If  you  bear  in  mind 
the  above-described  course  of  necrosis  iu  the  hollow  bones,  you  will 
have  the  opportunity  of  learning  in  the  clinic  all  the  deviations  that 
nay  occur  in  any  case,  fr<»m  peculiar  circumstances,  for  necrosis  is  a 
relatively  frequent  disease  of  the  bones. 

I  cannot  leave  the  anatomy  of  necrosis  afid  the  regeneration  of 
bone  accompanying  it,  without  mentioning  an  excellent  French 
worker  who  1ms  spent  many  years  in  the  study  of  the  osteoplastic 
power  of  the  periosteum,  and  lias  nobly  carried  forward  the  previous 
vorks  of  Thya,  J^lourens^  B.  Ifcinf^  A.  Wagner^  and  others,  on  this 
subject :  Tmcan  Oilier,  who,  with  untiring  zeal,  has  pursued  this  study 
experimentally  and  clinically,  and  has  closed  it  up  for  a  long  time;  I 
have  repeated  part  of  liis  experiments,  and  can  only  coufinu  the  idea 
that  under  certain  circumstances,  in  young  animals,  preservation  of 
the  periosteum  decidedly  favors  tlie  reproduction  of  bcHic.  In  the 
course  of  these  lectures  I  have  already  staled  my  opinion  regarding 
the  osteoplastic  power  of  human  periosteum,  especially  as  compared 
with  other  soft  parts  surrouuding  the  iKincs,  and  hitherto  I  have  found 
these  views  confirmed  by  every  new  experiooce. 


We  DOW  pass  to  the  symptom»  and  diaffnons  of  necrosis.  Dis- 
ease of  the  bone  is  colled  necrosis  from  the  time  it  becomes  evident 
that  a  part  or  the  whole  of  a  bone  is  dead,  till  the  sequestrum  is  re- 
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rooTcd ;  the  subsequent  hcftUng  of  the  cavity  io  the  bone  is  usually  a 
simple  derelopment  of  healthy  granulations  with  suppuration,  wlticb 
mAT,  it  is  true,  assume  an  ulccratiro  character.  Now,  the  question 
arises.  How  shall  we  know  that  a  part  is  necrosed?  This  may  be 
very  simple  in  some  cascSi  especially  where  the  necrosed  bone  ia 
exposed,  that  is,  in  all  cases  where  necrosis  follows  uncovering  of  the 
bone;  the  dead  bone  looks  quite  white,  but  in  soma  places  it  be- 
comes bladdsh,  like  other  dne<l,  necrosed  part«.  Gangrene  of  the 
bone,  as  far  as  regards  the  bone-substance,  may  remain  as  dry  gan- 
grene ;  the  soft  porta  in  the  bone,  the  vessels,  connective  tissue,  and 
medulla^  niay,  however,  like  .other  soft  parts,  be  attacked  by  diy  or 
moist  gangrene ;  perfect  dryness  occurs  in  most  cases  where  the  bone 
is  uncovered,  exposed  to  the  air;  hcnoc  this  superficial  necrosis  ia 
rarely  a  process  of  decomposition,  seldom  accompanied  by  bad  smells. 
In  decply-stuatcd  necrosis,  aa  in  that  of  a  whole  diaphysis  or  of  a 
enwetl  or  fractured  surface,  which  is  embedded  in  soft  parts,  there  is 
usually  decomposition  of  the  medulla ;  the  smell  irum  a  largo  ex- 
tracted sequestrum  is  occasionally  vccy  penetrating.  This  decom- 
posing medullary  substance  is  dangerous  as  long  as  no  line  of 
demarcation  has  formed,  while  the  lymphatic  vessels  of  the  vicinity 
are  still  open ;  when  the  proliferation  of  tissue  has  occurred  in  the 
borders  of  the  bone  next  the  healthy  parts,  the  inflammatoiy  neopla- 
sia forms  a  wall  through  which  renbsorptiun  does  not  readily  occur. 
How  ore  we  to  recognize  a  deeply-situated  sequestrum  P  Tliia  can 
only  be  exactly  done  by  the  probe.  TUrough  the  opening  from  wliich 
the  pus  flows  we  pass  a  probe,  as  largo  a  one  as  possible,  with  which 
we  feel  the  suriace  of  the  sequestrum,  which  is  usually  smooth  and 
firm,  more  rarely  rough  and  soft.  We  attempt  to  slide  the  prube 
along  it,  to  determine  the  length  of  the  scqueslnim ;  we  also  press  the 
probe  firmly  against  the  sequestrum,  to  6Qd  whctlier  it  be  movable, 
detached,  or  \vhethcr  it  be  still  firm ;  as  you  nill  understand,  this  is 
important  in  relation  to  the  question  whether  we  may  as  yet  attempt 
extraction  of  the  sequeatnira.  A  further  aid  to  diagnosis  is  the  in- 
creased thickness  of  the  extremity ;  wo  feel  tljo  extensive  new  for- 
mation of  bone;  thick  yellow,  often  mucous,  pus  flows  from  the 
openings;  tlie  bone  is  not  especially  sensitive  to  pressm-e;  nor  is 
careful  probing  usually  painful,  although  the  patient  often  dreads  it, 
because  some  surgeons  do  it  with  unnecessary  violence,  but  without 
any  result.     The  patient  ia  free  from  fever. 

From  these  points  you  will  readily  diagnose  mony  cases  of  ne- 
crosis ;  as  long  as  there  ore  no  external  openings,  the  diagnosis  of  cen- 
tral necrosis  of  a  bono  is  Liable  to  error.  Caries  is  almost  the  only 
thing  for  which  necrosis  can  bo  mistaken ;  the  mode  of  origin  and 
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the  locality  aid  greatly  in  the  dislinctioo,  for  tiecrosis  occurs  more 
fireqaently  as  a  result  of  acute  inflammation  in  tbc  bollon-  bones 
(Jtmur,  tibia,  Awniot«),  caries  usually  occurring  more  slowly  in 
spongy  bones;  however,  the  objective  ejniptoms  are  uli^o  different: 
in  caries  there  is  but  little  formation  of  new  bono  about  the  ulcer, 
often  none  can  be  felt;  iu  necrosis  this  ifi  CJitcn&ivc:  in  caries  the  pus 
is  thin,  bad,  serous;  in  necrosis  it  is  thick,  often  good,  frequently  mu- 
cous :  in  caries  we  pass  tbc  probe  into  rotten  bone,  and  probing  is 
usually  quite  painful;  in  necrosis  the  pro!«  generally  strikes  on  the 
firm  sequestrum  and  is  not  often  painful.  From  this  comparison  of 
the  sj-mptoms,  which  result  from  the  different  natiuvs  of  the  two  dis- 
eases, you  must  acknowledge  the  possibility  of  a  diagnosis  ;  in  many 
cases,  indeed,  it  is  very  eosy  and  simple.  In  other  cases,  the  anatom- 
ical conditions  ore  more  dilTicult  to  understand  ;  when  necrosis  and 
caries  occur  together,  all  the  symptoms,  except  feeling  the  sequestruni 
oa  probing,  are  in  favor  of  caries.  In  central  caries  of  tlie  hollow 
bone«,  enormous  thickening  of  the  bone  occurs  in  exceptional  eases, 
at  the  same  time  the  inner  wall  of  the  bone-cavity  may  feel  very  firm 
and  hard,  like 'a  sequestrum;  these  oases  may  give  rise  to  error:  on 
opening  the  carity,  no  sequestrum  is  found,  as  hud  been  exported ;  it 
is  possible  that  in  these  rare  cases  the  sequestrum  may  have  Iteen  xery 
small  and  may  have  been  absorlxnl ;  of  this  more  hereafter.  But  these 
exceptional  cases  do  not  disprove  the  rule ;  hence  you  may,  to  a  great 
extent^  confide  in  the  above  companttixc  dia;r>iosis. 

Now,  a  few  words  about  the  fate  of  tlic  sequestrum.  Do  you 
^ean  to  say  the  dead  bone  cannot  be  reabsorbed  ?  Have  I  not  told 
jou  frequently  that  dead  bone  may  be  dissolved  and  consumed  by  the 
gimnuhitions  ?  Hence  we  shotdd  expect  that  tlte  eliminati<Hi  of  the 
sequestrum  would  not  require  any  aid.  From  my  observations,  I  have 
DO  doubt  that  small  sequestra  may  be  completely  consumed  by  prolif- 
erating granulations ;  granulations  that  are  being  destroyed  or  undcr^ 
going  cheesy  degeneration  have  no  power  of  dissolving  bone;  wo 
have  already  stated,  when  sjwuking  of  caries,  that  partial  u^^crosis  oo- 
rnirs  eo  reudily  in  atonic  suppurative  or  caseous  ostitis,  just  because 
the  inflammatory  neoplasia,  which  so  quickly  breaks  down  again,  docs 
not  dissolve  the  Nme,  Iml  leaves  it  to  be  macerated  in  the  body.  Bui 
the  reabsorptinn  of  the  sequestrum  bos  its  limits :  first,  of  course,  it 
erases  where  the  bone  is  uncovered,  for  here  the  granulations  have  no 
effect;  it  also  ceases  as  soon  as  they  secrete  pus  on  their  surface; 
hence  a  sequestrum,  resulting  from  acute  periostitis,  is  not  usually 
absorbed  at  the  point  where  the  periosteum  suppurates  and  where  pus 
forms  during  the  whole  process,  because  it  duos  not  come  in  contact 
with  tlic  granulations;  but  at  all  points  where  the  sequestrum  mtisft 
8U 
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bo  loosened,  roabsorptiun  ooDiniences  from  tho  interstitial  granulatioiw 
miissos  forming  on  the  bone ;  lastly,  aftor  tho  scqucstnim  is  detaobed, 
if  these  grantilations  also  produre  pii.%  rcabsorption  ceases  hero  nlso^ 
and  tho  sequestrum  butUed  in  pus  ceases  to  decrease;  the  grauuU- 
tlons  of  the  pu&^avity,growing^  from  all  sides  toward  the  sequestrum, 
in  the  course  of  time  undergo  chemical  change;  tfaoy  become  very 
gelatinous,  mucous,  and  oflen  undergo  fatty  degeneration. 

But  the   sequestrum  must  finally  come  out.     Can  it  do  so  un- 
aided?  This  does  occur;  whence  the  power  tiiiit  pushes  it  out?   Let 
us  suppose  a  central  necrosis;  a  sequestrum  becomes  detached  from 
tkU  sides;  theu:,  fur  the  reasons  al>ove  mentioned,  it  is  considerably 
smaller  than  the  cavity  in  which  it  lies;  the  piece  of  bono  is  now 
quite  loose ;  g;ranulntions  grovr  townnl  it  from  all  sides  except  from 
the  one  where  tho  pus-cavity  opens  externally;  here  there  is  no  re- 
sistance;  if  the  ü|»emng  be  large  enough,  the  constantly-increasing' 
granulations  push  out  the  sequcstmm.     But  for  this  to  occur  there 
must  be  certain  mechanical  conditions  which  arc  rarely  fulfilled  ;  small  • 
scquestm  are  often  thrown  off  spontaneously ;  ^largc  ones,  which  can*  J 
not  pass  the  existing^  opening,  must  be  removed  nrtificially. 

The  treatment  of  necrosis  at  first  consists  simply  in  keeping  the 
fistulfc  clean.  Chemical  solution  of  tho  sequestrum  is  not  to  be 
thought  ot  If  you  were  daily  to  pour  muriatic  acid  into  tho  fistulous 
opening,  it  would  affect  the  newlj'-fonned  osseous  tissue  as  much  as, 
or  more  than,  it  would  tlie  sequestrum,  nliich  would  be  very  unfortu- 
nate, as  it  must  replace  the  latter.  Hence  t/te  tMchanicai  removal 
o/iAa  teqwatrum  is  the  only  thing  left ;  this  should  not  be  aitrmpteiil 
before  eornpl^  detaehment.  This  is  a  very  important  rule:  first,  be*[ 
cause  the  dead  bone  can  rarely  be  sawed  out  without  removing  a  good 
deal  of  the  healthy  and  of  the  ncwly-formed  bone,  both  of  which  nrs 
bad;  and, secondly, because  the  new  bone  is  rarely  firm  enough  before 
the  sequestrum  is  detached.  Here,  again,  we  meet  a  wonderful  pro- 
rision  of  Xature :  the  sequestrum  is  not  generally  detached  till  the 
new  formation  of  bone  is  strong  enough  to  replace  tho  lost  portion  of 
bone.  This  beneficent  provision  should  not  Ik;  brought  to  naught  by 
meddlesome  interference.  There  are  only  a  few  special  exceptions  to 
the  obove  rule,  especially  in  necrosis  from  phosphorus,  which  is  not 
a  pure  necrosis,  but  is  often  combined  with  caries ;  but  of  this  we 
shall  treat  more  particularly  In  speciul  surgery  and  in  the  clinic, 

I  iuivc  already  told  you  that  we  may  sometimes  tell  by  the  probe 
whether  a  sequestrum  is  detached  ;  but  this  is  not  always  so ;  it  may 
be  so  shut  in  by  granulations  that  it  cannot  be  felt  to  move.  It  is 
always  hard  to  decide  on  the  mobility  of  a  large  sequestrum  ;  and  the 
curved  shape  of  the  bone  (as  of  the  lower  jaw)  may  greatly  interfere 
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with  the  decision.  In  auch  doubtful  coses  the  duration  of  the  pro- 
cess, and  the  thickness  of  the  bony  case,  arc  important  olds  in  dtrter- 
miuing  wht-tbcr  ibe  sequestrum  be  dotacbetl  or  not.  Most  sequestra 
are  usuollj  detached  in  eight  or  ten  months;  in  a  year  even  an 
entire  necrotic  dtaphysis  usually  lies  as  a  loose  sequestrum  iu  the 
Dcwly-formed  bony  cose.  These  are  approximate  determinations, 
which  may  of  course  have  exceptions.  If  tlie  fonnation  of  bone  be 
still  weak,  and  nevertheless  the  sequestrum  be  already  detached,  it 
is  well  to  postpone  the  extraction  in  tlic  humerus,  tibia,  and  ft-inur, 
so  tiiat  the  fonnaiion  of  bone  may  be  firmer,  provided  the  gencnil 
health  docs  not  suifer.  Should  albuminuria  begin,  the  extraction 
should  be  hastened. 

Extraction  of  the  sequestrum,  especially  when  it  requires  prcUmi- 
nar}*  enlargement  of  the  clwica  (fistuUe  leading  mto  the  bony  case), 
is  called  Üie  operation  for  tucroiii  or  eegutglrotomy.  This  operation 
may  be  very  simple.  If  one  of  the  openings  of  the  bony  case  be 
tolerably  large,  and  the  sequestrum  small,  we  may  puss  a  good  pair 
of  forceps  tlirough  the  opening  and  try  to  seize  and  remove  the  se- 
questrum. I/,  as  in  caries  necrotica,  there  be  no  formation  of  new 
bone,  wc  enlarge  the  fisttdous  opening  through  the  »oft  parts  with 
a  knife,  and  remove  the  nccrose<l  piece  of  bone.  Hut,  if  the  openings 
bo  small  and  the  sequestrum  large,  a  portion  of  the  bony  case  must 
be  removed,  both  for  the  purpose  of  introducing  instruments  for  ex- 
traction and  for  removing  the  sequestrum.  In  rare  cases,  it  is  sufü* 
cient  to  enlarge  one  opening  with  trepan,  chisel,  and  hammer.  I 
usually  do  the  operation  as  follows :  Witii  a  stout  knife  I  make  an  in- 
cision tlirough  the  soft  parts  down  to  the  bony  case,  from  one  fistulous 
openitig  to  an  adjacent  one ;  then,  with  a  ban<lled  scraper,  a  rtupOf 
torium^  I  draw  the  thickened  soft  parts  from  the  rough  surface  of  the 
bony  case,  so  as  to  expose  it  to  a  certain  extent.  TlUa  exposed  poi^ 
tion  should  now  be  removed,  to  make  nn  opening  through  wltich  the 
Rcquestrum  may  be  removed.  For  this  purpose  we  may  use  saw»  of 
various  kinds — the  osteotome,  the  paj»el-saw,  etc. ;  of  late,  I  always 
employ  chisel  and  hammer;  the  work  is  laborious,  use  what  instru- 
ments we  wiQ,  The  portion  of  the  bony  case  removed  should  be  as 
small  as  possible,  so  as  to  interfere  the  less  with  its  firmness,  ^^'1len 
the  ease  is  opened,  tlie  sequestrum  is  exposed;  we  attempt  its  removal 
by  clevntore  or  with  strong  forceps ;  this  also  is  sometimes  very  trouble- 
Home.     When  the  removal  is  accomplished,  the  indicjition  is  fulfilled. 

If,  contrary  to  expectation,  tlie  sequestrum  be  found  not  detarhe*!. 
we  should  avoid  forcing  it  out,  but  wait  a  few  weeks  or  months,  till 
we  ore  satisfied  of  its  detachment.  After  the  operation,  the  suppu- 
mting  cavity  in  the  bone  is  to  be  kept  clean ;  the  patient  should  keep 
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his  bed  for  some  time;  moat  fiatul»  soon  oease  discharging,  but  it  i» 
stiU  6omc  time  before  the  eequestnim-cavity  ia  hllcd  with  ossifying 
graniilationa.  Wo  catinot  do  much  to  hasten  thi.%  and  the  fistulse, 
whiüh  sometimes  remain  a  long  while,  usually  caufic  eo  little  trouble 
that  we  arc  not  often  called  on  to  do  any  more  operations  for  thera. 
OooadioDolly,  howcrer,  too  large  an  opening  remains  for  a  long*  time, 
its  walls  become  Bclerosedand  cease  to  granulate;  here  we  apply  the 
treatment  for  atonio  ulcers  of  the  bone.  In  these  old  cases,  the  hot 
iron  to  the  cavity  in  the  bone,  and  chiselUug  out  the  track  of  the  fia- 
tula,  is  the  only  treatment  from  which  I  bare  ever  seen  any  benefit. 
Ktany  cases  of  these  boofr&tuhe  are  incurable. 

The  full  value  of  seqaestrotomy  has  only  been  appreciated  for  the 
post  ten  years;  it  first  became  common  after  the  iutroduction  of 
chloroform,  for  it  is  a  terrif^'iog  operation.  This  chiaclling^  sawing, 
and  hammering  on  the  bones,  are  horrible  for  a  looker^n,  and  tlie  more 
so  as  the  operation  may  last  some  time ;  amputation  is  a  trifle  in  com- 
parison. Formerly  amputations  were  frequently  performed  for  total 
necTO&ia,  a  thing  that  no  surgeon  would  do  now.  Henoe,  in  old 
museums,  you  find  the  meet  beautiful  preparations  of  extensive  ne* 
orosts ;  now  these  are  rarely  found,  because  almost  all  sequestra  are 
removed  at  the  proper  time.  Locally  the  operation  is  quite  extensive, 
but  the  febrile  reaction  is  usually  slight.  Severe  as  the  inflammatory 
symptoms  and  fever  might  be,  if  you  were  to  treat  a  healthy  bone  in 
the  same  'way,  the  effect  on  the  bony  case  of  Üiq  sequestrum  is  but 
slight.  From  my  own  experience,  I  do  not  know  of  a  case  where,  after 
such  an  operation,  even  where  the  entire  bony  case  was  (^ned  in  total 
necrosis  of  the  tibm,  that  turned  out  badly,  and  I  am  satisfied  that 
the  operation  for  necrosis  is  one  of  the  most  successful  of  operations, 
and  tliat  by  it  many  lives  are  saved,  such  as  were  formerly  lost  from 
amputation,  from  constitutional  diseases  due  to  continued  suppuration 
from  the  bone,  or  from  fatty  degeneration  of  internal  organs,  morbus 
Urightii,  and  tuberculosis. 


LECTURE    XXXVI. 

APPBNDIZ  TO  CHAFTEE  IVT. 

Bacblcli.— AuComy.— Symptomi.— Ktio1og7.— TrftAtment.— OatftomalAciat. — B^pntn- 
phy  nnd  Atrophj  of  Bon«. 

Jiachitis  and  Osteomalacia, — We  must  still  touch  on  two  consti- 
tutional diseases,  which  are  chiefly  manifested  in  certain  changes  of 
the  bono,  namely,  softening.  They  are  called  rachitis  and  osteoma- 
Uda.    Their  effects  in  changing  the  form  of  the  bone  are  much  alike, 
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but  their  natures  differ  somewhat.  They  caimoi  be  exactly  classeil 
among  the  chrome  inflammations,  although  nearest  related  to  this 
prooess. 

Let  us  begin  with  rachitis.  The  name  comes  from  ^X^^i  ^^^  bai:k- 
bone,  and  properly  signiGes  inflammution  of  the  spine ;  but  the  Terto 
bne  rarely  suffer  much  in  mchitis ;  hence  the  origin  of  the  name  is 
not  very  clear ;  Bubsequcntly  it  was  often  called  "  English  disease," 
because  it  was  particularly  well  known  to  English  writers,  and  proba- 
bly also  was  especially  frequent  in  England. 

The  essence  of  the  disease  oonsisla  in  deficient  deposit  of  rluilky 
salts  in  the  growing  bone,  and  renmrkablf  thickness  of  the  epiphvseni 
oortilages.  You  will  already  see  tliat  this  disease  is  peculiar  to  child- 
hood; it  is  a  disease  of  the  development  of  bone,  which  howerer 
usually  affects  so  many  bones,  that  it  must  be  regarde<l,  not  as  a  local, 
but  as  a  cooslitutioual  disease,  which  yuu  may  reckon  among  the 
dysoruiffi  alreody  known  to  you.  We  often  find  rachitic  symptoms 
in  scrofulous  children,  and  some  physicians  regard  ilie  disease  as  one 
symptom  of  scrofula ;  but  this  is  not  quite  correct,  for  in  many  rar' 
diitic  children  we  find  no  trace  of  scrofula ;  mnnxtvcr,  the  rachitic  pro- 
oess has  little  anatomical  connection  with  tlie  forms  of  periostitis  and 
ostitis  that  we  hare  studied  in  scrofulous  children,  for  it  never  leads 
to  suppuration.  According  to  Virc/toiP^  in  rachitic  bones  the  bone- 
tissue  is  histcJogically  formcfl,  except  that  the  bone-cartilage  has  no 
chalky  salts ;  the  bone-tissue  develops  regularly,  but  the  chalky  salts 
are  not  deposited,  or  at  least  cmly  in  scanty  amotmts.  The  result  of 
this  must  naturally  be  decreased  firmness  of  the  bones ;  consequently 
Ihcy  bend,  especially  those  that  bear  the  weight  of  the  botly.  AVbere 
the  bones  are  very  soft,  musctilor  contraction  also  acts  on  them  so  as 
to  induce  curvattire.  These  curvatures  ore  most  common  in  the  lower 
extremities ;  the  femur  bends  anteriorly  and  inwardly,  tbe  bones  of 
the  leg  bend  anteriorly  and  outwardly  or  inward.  Tiie  tlionuc  is 
compressed  laterally  so  that  the  sternum  projects  sharply,  and  the  re- 
sult b  the  so-called  chicken-breast  {pectM  cariuaXum).  In  high  grades 
of  rachitis  there  are  also  distortions  of  the  pelvis,  sfunal  column,  and 
upfKT  extremities.  In  such  children  the  occiput  long  remains  aoft 
and  compressible,  and  dentition  is  delayed.  Sometimes  the  softness 
of  the  occiput  is  the  sole  symptom  of  rachitis,  so  that  this  has  even 
been  regarded  as  independent  of  the  general  mchitic  disturbancr. 
According  to  VirchoiCy  the  disttirtion  of  the  upper  cxtrciuitiea  de- 
pends mostly  OD  a  number  of  small  curvatures  (infractions)  of  the 
entire  bone,  or  of  x>orta  of  the  cortical  layer.  Complete  fractures 
nirely  occur;  if  they  do,  the  bone  is  again  united  Grmly  by  callus, 
under  tlie  ordinary  treatment, 
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Rachitis  causes  other  changes  in  Üie  bone  besides  these  deformi- 
ties, oamelj*,  thickening  of  the  epiphyses  and  of  the  point  of  union  be- 
tween the  costal  cartÜAges  and  the  bonj  ribs.  The  tliickening  of  the  , 
epiphysis  maj  be  so  gxeat,  at  the  lower  end  of  the  radius,  fur  instance, 
'  that,  above  the  wrist,  at  the  point  just  above  the  epiphyseal  cartilage»  | 
there  is  a  second  depression  in  the  sldu ;  this  appearance  of  tbe  joixit  \ 
has  given  rise  to  the  term  "  double-jointed ;"  the  DoduUir  thickenings 
on  the  anterior  ends  of  the  ribs  are  often  very  remarkable,  and,  as 
they  lie  regularly  under  one  another,  they  have  been  called  the  "  nr 
cbitio  roso-garUnd."  If  these  changes  in  the  bono  have  taken  plaoe, 
there  is  no  hesitation  in  diagnosing  rachitis ;  before  tbcy  have  become 
evident,  the  diagnosis  is  doubtful.  It  is  true,  there  are  some  pro- 
dromal symptoms:  voracious  appetite,  pot-belly,  disinclination  to 
standing  and  walkinf^;  hut  these  symptoms  ore  always  too  undecided 
to  permit  any  defiultü  conclusion.  The  disease  most  Irequeutly  be- 
gins in  the  second  year,  and  attacks  well-nourished  or  even  fat  chil- 
dren J  indigestion  and  inclination  to  constipation  occur  occasionally, 
but  not  always.  We  know  little  of  the  exciting  causes  of  rachitia ; 
here  in  Germany  it  is  about  ctjually  frequent  in  all  classes  of  society ; 
hereditary  influence  may  have  some  effect ;  we  may  suspect,  but  can- 
not prove  a  disturbance  in  the  composition  of  the  blood,  in  the  assimila- 
tton  of  nutriment.  In  regard  to  the  course  of  the  disease,  imder 
proper  treatment  it  often  subsides  quickly ;  tliat  is,  the  symptoms  of 
distortion  of  the  bone  cease,  or  rather,  do  not  increase ;  the  children, 
who  had  ceased  to  walk,  again  desire  to  do  so.  As  the  normal 
growth  of  the  bone  goes  on,  the  distortions  become  less  peroeptible, 
and  often  disappear  entirely ;  this  maybe  readily  understood  from 
the  nature  of  the  groivth  of  the  bone,  liefore  the  bones  again  acquire 
their  normal  conüstenoe,  at  the  end  of  the  rachitic  process,  there  is 
usually  an  abnormally  rich  deposit  of  bone,  so  that  in  certain  stages 
the  rachitic  bones  are  abnormally  hard  and  firm  ;  that  is,  in  a  sclerosed 
state.  Rarely,  rachitis  lasts  till  the  skeleton  has  attained  its  growtlt^ 
and  these  oases  furnish  the  excessive  <Ustortiün3  and  dislocations  that 
are  usually  prescnt4.'d  as  types  of  this  disease.  In  every  pathological 
anatomical  oollcctiou  you  find  examples  of  such  rachitic  skeletons. 

Rachitic  children  are  rarely  brought  to  the  doctor  before  either 
the  parents  notice  the  thick  limbs  or  distortion,  or  until,  as  the  mother 
expresses  it,  "thoy  are  off  their  legs,"  i.  e.,  they  no  longer  wish  to 
stand  or  walk,  as  they  formerly  did;  the  disease  is  so  common  and  so 
well  known  that  often  it  needs  no  surgeon  for  its  recognition.  As  a 
rule,  treatment  has  only  one  indication,  that  is,  to  remove  the  diathe- 
sis; hcnoe  it  is  chioHy  medical,  and  especially  dietetia  RegaTding 
the  latter,  the  jiatieot  should  avoid  too  Oree  use  of  breatl,  potatoes, 
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mush,  and  flatulent  vegetables ;  he  should  freely  consume  milk,  eggi", 
meat,  and  good  white  bread,  and  should  take  etrenglhening  baths  oi 
malt,  herbs,  etc.  Iiitenmlly  we  bhoiiM  prrsfrilx;  cod -liver  oil,  iron, 
and  similar  strcngtliciiin^  and  tonic  rcnicdJea  We  might  think 
of  giving  preparations  of  lime,  but  tbcy  arc  so  indigestible,  and  are 
BO  quickly  excreted  by  the  urine,  that  they  do  no  good :  they  have  al- 
most been  thrown  aside;  it  is  possible, also, that  rachitis  is  essentially 
ft  disease  of  digestion,  in  which  the  [in-parutiomt  of  lime  are,  from 
come  unknown  cause,  not  al>sorbcd.  Fre<iuently  the  parents  ask  for 
splints  to  rcmoix  the  curvaturos,  or,  at  least,  prevent  their  increase ; 
they  will  also  ask  you  whether  the  children  should  be  urged  to  walk, 
or  permitted  to  lie  still  On  tliis  point  it  is  best  to  let  children  have 
their  o^m  way :  if  they  do  not  wish  to  go,  do  not  urge  it ;  if  they  Uo 
still  more  than  they  nm  about,  they  should  be  kept  in  the  open  air  as 
much  as  possible ;  taking  children  from  a  damp  city  dwelling  to  the 
country  often  suffices  for  the  cure  of  rachitis.  Splint  boots  and  simi- 
lar apparatuses,  that  load  the  feet,  sliould  only  be  applied  in  cases  of 
excesäive  curvature,  where  the  position  of  the  feet  mechanically  inter- 
feres with  walking ;  this  state  of  affairs  is  rare,  hence  tlio  indicatioa 
for  such  orthopedic  apparatus  is  limited. 

Wben  the  rachitis  has  disappeared,  such  amount  of  curvature  may 
remain  in  rare  cases  as  to  require  some  treatment ;  in  the  great  ma- 
jority of  cases  this  is  unnecessary,  since,  as  already  stated,  the  cur- 
vatures spontaneously  disappear  with  the  growth  of  the  skeleton. 
Only  in  the  leg  cur\'aturcs  sometimes  remain,  so  Ibat  tlic  foot  is  dis- 
torted, and  only  its  inner  or  outer  border  can  be  placed  on  the  Ooor; 
if  this  remains  fur  years  nt  the  same  point,  an  attempt  should  be  made 
at  stmighteuing.  Tliis  may  be  done  in  two  vrays.  We  anrestlietize 
the  child,  and  carefully  fracture  the  Ixine  sulxrulsncously ;  have  the 
leg  held  straight,  apply  a  plaster-bandage,  and  treat  the  injury  as  a 
simple  fracture ;  recovery  usually  takes  place  readily.  In  some  cases, 
however,  after  the  rachitis  has  run  its  course,  the  bone  is  so  very  firm 
that  this  breiUcing  does  not  succeed.  Then  subcutaneous  osteotomy,, 
aooording  f o  ^.  co/iXä/^j/^n^e«^*  (p.  210),  is  indicated  The  results  of 
this  operation,  which  I  have  h:i4l  to  make  four  times,  have  so  fur  been 
very  satisfactorj- ;  in  one  of  these  cases  the  skin-wound  healed  by 
first  intention,  and  the  subsequent  treatment  was  that  of  simple  fnuv 
ture.  Tlic  operation  will  always  remain  a  rare  one,  because  these  ex- 
cessive rachitic  distortions  are  themselves  rare. 


-Now, a  few  wonls  about  (Mrf«oma2ac/<i,  bonc-softcDing,  itar' iSoxtj». 
The  disease  only  occurs  In  adults,  and  is  also  dtaraclerizcd  by  distor> 
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tioa  of  the  bones ;  but  here  there  is  an  actual  reabsorptioo  of  eusting^ 
bone,  and  iu  thin  purely  anatomical  oonsidcmiion  the  diseaae  is  related 
to  ostitis  and  caries»  different  as  they  are  cUnicslIr.  In  tlio  hollow 
bonos  the  medulla  gmduoUy  assumes  the  preponderance,  irhiie  the 
cortical  substance  becomes  thinner  and  thinner,  and  coosequentlj  the 
boucs  weaker  and  more  flexible,  and  finally  there  may  be  complete 
absorption  of  the  hone,  so  that  little  is  left  besidefl  the  periosteum, 
whicb  participates  rarely,  and  then  but  little,  in  the  disease,  aosaty 
osteophytes  groving  from  it  The  spongy  bones  also  grow  weaker, 
the  tmbcculte  thinner,  and  become  so  Soft  that  they  shrink.  The  tae» 
dulla  appears  nxltlish  and  f^latinous,  but  does  not,  as  in  fimgous 
caries,  consist  solely  of  granulations,  it  nmfcuins  much  fat  Henoe  you 
may,  with  some  correctness,  designate  cstcnmalacia  as  fungous,  fatty 
osteomyelitis.  The  nature  of  the  reabsorpUon  of  bone  is  not  exactly 
as  it  is  in  the  ordinary  forms  of  caries ;  the  remains  of  the  bone  do 
not  usually  Imve  tlie  slinrf>ly-gnavvod  edges ;  tliebony  trabecule  grad' 
ually  grow  thinner  uud  tliiuner,  but  usually  retain  their  smooth  surfiwe 
(haiitteriachar  bone-atrophy  of  R.  Volhnarm) ;  tlic  last  remains  of 
the  small  bony  pliites  and  trabecuhe  are  very  pliable,  soft,  and  con-  ' 
tain  little  lime.  In  osteomalacia^  iHctic  acid  has  been  fL*uud  in  the 
medulla  of  the  hollow  bones,  so  that  it  is  in  the  highest  degree  prob- 
able that  the  bone  is  dissolved  by  it  Tlie  lime  passing  into  the  blood 
is  often  cxcrete<l  in  large  amounts  through  the  urine  as  oxalate  of  lime. 
So  mucli  for  the  anatomy. 

Cunceming  the  eiiolt^*  of  the  disease  we  know  but  little ;  osteo- 
malacia is  particularly  frequent  in  some  ports  of  Europe,  and  among' 
women  ;  it  attacks  the  latter  more  particularly  wlule  in  the  puerperal 
condition ;  occasionally  it  is  preceded  by  drawing  paia<t  and  soreness 
on  moving,  which  continue  through  the  disease.  The  distortioBS 
occur  chiefly,  primarily,  oveu  solely,  in  the  pehna,  whi<.:h  assumes  a 
peculiar,  Ittterally-compressed  ft)rin,  uf  which  you  will  hear  more  in 
obstetrica.  This  is  followed  by  curvature  of  the  spine  and  lower  ex- 
>  trcmitics,  with  muscular  contractions.  The  disease  may  pause,  and 
exacerbate  with  a  new  pregnancy,  etc.  Slight  grades  and  localüted 
forms  of  osteomalacia,  as  that  of  the  pelvis,  not  unfrefpientlv  recover 
spontaneously ;  if  the  disease  be  of  a  high  gnwlo,  general  marasmus 
occurs,  and  the  patient  dies.  The  treatment  is  the  some  as  in  rachitiBi 
but  the  hopes  of  success  ore  leas. 

The  cases  of  local  osteomalacia  or  osteoporosis,  which  often  accom- 
pany crmes,  are  more  interesting  to  us  than  the  abovcKlcscribcd  gen- 
eral osteomalacia.  I  will  relate  you  a  case  that  will  at  once  explain 
what  I  mean :  A  woman,  about  forty  years  old,  Avaa  brought  to  the 
hospital  for  extensive  caries  of  tlio  knee-joint ;  she  was  excessively 
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nuLmsmic,  and  died  the  following  dnj.  On  autopsy  wc  fuund  com- 
plcte  fatty  dcgcnorntioo  of  the  liver,  eplcpn,  and  kidneys;  in  the  knco 
Ibo  condyles  of  tlie  femur  and  tibia  wore  cxtcnsivoly  dcfitroyed  by  the 
caiious  process.  I  8«wed  off  the  lower  end  of  the  femur  to  remove 
the  preparation,  and  found  that  it  was  very  much  thi<-kcncd;  the  cor^ 
tical  layer  measured  scarcely  half  a  line;  the  me<lulla  was  reddened, 
tin<t  resembled  that  in  osteomalacia ;  the  thinning  extended  upward 
to  the  trochanter.  I  examined  the  tibia  of  the  diseased  le^,  the  femur 
of  the  healthy  one,  and  the  pelvis,  and  found  them  all  perfectly  normal ; 
tltat  is,  only  the  femur  of  the  diseased  leg  was  osteonjoladc  In  the 
scirae  way  I  once  found  the  lower  half  of  the  tibia  affected  with  osteo- 
malacia, in  caries  of  the  ankle.  Tliere  was  apparently  the  same  thing 
in  a  child  that  had  the  head  of  one  femur  rcmored  for  caries  of  the 
hip-joint,  I  assisted  in  this  oi>eralion  ;  as  I  was  on  the  point  of  lift- 
ing the  thigh  and  rotating  it  outward  to  aid  the  operator,  the  thigh 
broke  through  the  midiUe,  right  in  my  bands ;  a  plaster-bandage  was 
applied,  and  the  fracture  recovered ;  the  cliild  was  completely  restored. 
Id  other  cases,  however,  after  fractures  of  bones  with  osteomalacia,  in 
the  so-called  fra^litas  OBslum,  pseudarth roses  arc  apt  to  remain. 


I  will  also  mention  hypertroph;/  and  atrophy  of  bone,  which,  how- 
ever, bare  more  anatomical  tlian  clinical  interest. 

Anatomically  we  may  call  any  bone  hypertrophic  which  is  enlarged 
in  length  or  thickness.  There  are  very  few  cases  where  single  hollow 
bones,  as  one  femur  or  one  tibia,  are  cxcossive  in  length,  and  givt; 
rise  to  inequality  of  the  extremiücs;  for  this  excessive  growth  I  ac- 
cept the  name  **  hypertrophy  of  bone,"  or,  better,  "  giant-growth  " 
("  rieBenwuchs  ")  ;  still,  to  give  thia  term  to  every  thickening  or  sde- 
rosa  would  be  of  nn  prncticul  value,  although  anatoinically  correct, 
because  these  conditions  of  the  bone  may  depend  on  very  different 
morbid  processes,  partly  active,  partly  completed.  Even  more  indefi- 
nite is  the  term  atrophy  of  the  bone ;  oocasionally,  a  carious,  ostcn- 
rnalacUd,  or  a  balf-<lcstToycd  bone,  etc.,  is  thus  designated.  This  is  of 
no  practical  value ;  wo  do  not  menu  to  deny  that  there  may  be  atrophy 
of  tlie  bone  without  a  true  morbid  process.  Senile  atrophy,  aa  of 
alveolar  process  of  the  jaw,  is  a  striking  example  of  this.  Here  the 
term  atrophy  of  bone  may  bo  retained;  in  most  other  esses  it  would 
bo  better  to  name  the  process  that  baa  ioduoed  the  atn^by. 
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LECTURE    XXXVII. 

Seoer»!  Samarka  on  the  I>i»UDgiiUhing  CharMteriaLu»  of  tfao  Chief  Fonna. — A.  Fan- 
gona  and  Suppunlivo  ArticuUrliiäainiualioiu  (Tumor  Albiu),  SympiamSf  Ankto- 
mj,  Corios  Sicca,  Suppuntion,  Atooic  Korou. — Ellolotfj. — Coun«  and  Ptogaoda. 

Ix  more  tli&n  half  the  cases  of  chronic  infl&mination  of  the  joiata, 
Uie  synovial  iiioinbrane  is  the  part  first  alTected ;  this  uffectiou  may 
be  accompanied  hy  more  or  less  secretion  of  fluid,  and  tliia  fluid  may 
be  purely  serous  or  ptuiUent,  Oiromo  serous  synovitis  {hydroj>s 
artieulorum  chronicus)^  unless  from  some  exteraal  cause,  is  no  moro 
apt  to  become  purulent  synovitis  than  is  chronic  articular  rheumatism. 
But  oilier  forms  of  chronic  inflammation  of  the  joints  may  be  aooom* 
panied  by  suppuration  from  the  first,  or  else  may  be  characterized  by 
the  formation  of  numerous  granulations.  The  two  chief  groups  of 
chronic  articular  inflanimation  are  characterized  by  the  condition  of 
tlie  synovial  membrane  even  more  than  by  the  quality  of  the  fluid 
contained  in  the  joint ;  when  the  secretion  is  iwirely  serous,  tlie  syno- 
vial membrane  is  somewhat  IhickcDcd,  it  is  true ;  the  tuftä  are  en- 
larged, aud  thotr  apices  are  somewhat  more  vascuhu*  thim  normal, 
still  iheac  chan]^t?6  are  nerer  bo  extensive  aa  to  gteatly  injure  the 
membrane ;  but  in  the  other  variety  of  chronic  inflnmmntinn  the  mem- 
brane changes  greatly,  and  is  gradually  transfrtrmcd  into  a  sjiongy 
(fungous)  moss  uf  granulations,  which  o^n,  but  not  always,  produces 
pus,  opens  outwardly  (fistidu,  cold  abaccas)^  causes  distortion  of  the 
cartilages  and  bones,  and  may  thus  induce  peripheral  caries  of  tbo 
epiphysis.  This  latter  group,  which  has  several  subvarieties,  we  shall 
ii^rok  fungoua  ^n^  euppurative  infiammatiOTia  oj"  the  Joints  ;  they  form 
the  great  majority  of  aU  articular  luflatnmatioQS,  and  heuco  will  oooapy 
our  attenUon  for  some  time. 
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Ä.   TUE  FUNGOUS  A>'1>  SUPPUEATIVE  ARTIcrLAK  INFLAMMATIONS. 

<TDMOB  ALBUS). 

Tumor  albus  (wliit«  swelling)  is  an  old  name  which  was  furmerly 
applied  to  almost  all  swelling  of  the  joints  that  ran  tlieir  course  with- 
out redness  of  the  skin  ;  now  it  has  been  agreed  onlj  to  give  this  name 
to  the  affection  we  are  about  to  describe,  which  is  also,  with  more  or 
less  oojTectncss,  termed  scrofulous  inJJammaUon  of  the  joint ;  but  of 
this  later. 

The  disease  is  very  frequent  in  childhood,  particularly  in  the  h!p 
and  knee  joints;  it  usually  begins  very  insidiously,  more  rarely  sub- 
acutely.  If  the  knee-joint  be  affected,  tlie  parents  usually  first  notice 
a  slig'ht  drag^ng  or  limping  of  the  lame  leg ;  tlic  child,  either  rolun- 
'  tarily  or  on  questioning,  comphüns  of  paiu  after  walking  some  diiv- 
tance,  and  on  pressure  over  the  joint ;  about  the  knee  itself  the  laily 
can  see  nothing  out  of  tho  way.  On  oomparbg  both  kuocs,  the  buj^ 
geon  will  find,  even  quite  early  in  the  disease,  that  tho  two  furrows 
vhich  normally  run  alongside  of  the  patella,  when  the  limb  is  ex- 
tended, and  give  the  koee-joiut  its  shapeUuees,  have  either  disapjx^ared 
on  the  affeclod  side  or  ot  least  are  shallower  than  on  the  sound  side ; 
except  tills  there  is  nothing  obscn-abh'.    The  hiudcrance  to  walking  is 

slight  that  children  go  about  with  a  slight  limp  for  months,  and 
^mplaln  so  little  that  it  is  some  time  before  the  parents  feel  obliged 
to  consult  a  surgeon;  tlioy  often  delay  doing  this  till,  aft«r  continued 
exertion,  the  limb  has  begim  to  pain  and  swell  more.  Tlie  swelling, 
which  was  at  first  scarcely  perceptible,  is  now  quite  evident;  the 
knee-joint  appears  evenly  round  and  quite  sensitive  to  pressure.  U 
we  suppose  that  no  treatment  be  instituted,  but  the  disease  left  to 
itself,  its  course  is  about  as  follon-s :  The  patient  continues  to  limp 
around  for  a  few  months,  but  finally  the  time  comes  when  he  cannot 
walk ;  he  is  obliged  to  lie  down  most  of  the  time,  because  the  joint  is 
so  painful ;  gradually  it  becomes  more  and  more  angular,  especially 
after  ouch  sulxicute  exaoerbation.  Now,  certain  parts  of  the  joint,  at 
tho  inner  or  outer  side,  or  in  the  hollow  of  the  knee,  become  more 
pünfui ;  there  is  evident  fluctuation  at  some  one  of  these  points ;  ihe 
skin  grows  red,  and  finally  suppurates  from  within  outward,  and  is 
perforated  after  a  few  months ;  a  thin  pus,  mixed  with  fibrinous  cheesy 
6bcculi,  escapes.  Now  the  pain  decreases,  tho  condition  improves; 
but  this  improvement  does  not  last  h>ng ;  a  new  abscess  soon  forms, 
■nd  so  it  goes  on.  Meantime,  perhaps  two  or  three  years  have 
ebpsed,  the  general  health  of  tho  patient  has  suUered;  the  child, 
which  was  previously  strong  and  healthy,  is  now  pole  and  thin  ;  tho 
opening  of  the  abscesses  is  not  unfrequently  accompanied  or  followed 

fever ;  this  fever  exaoerbatea  as  each  new  abscess  develops ;  this 
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exhausts  the  patient ;  he  loses  bis  appetite,  digestioD  is  impaired^ 
diarrhooa  oomca  on,  and  the  emaciation  is  increased  from  week  to 
week.  Even  at  this  period  the  disease  may  spontAneousl^  subside, 
although  this  rarely  happens ;  more  frequently  it  pixiives  filial,  from 
the  exhaustion  caused  by  the  suppuration  and  continued  heotio  fever. 
Should  recovery  take  plaoc,  it  is  announced  by  decrease  of  the  sup- 
puration, retraction  of  the  fistulous  openings,  improrcmcut  of  the 
general  health,  increased  appetite,  etc. ;  finally,  the  fistulaa  heal,  the 
joint  remains  angular  or  distorted  in  some  way,  the  pain  ceases,  and 
the  patient  escapes  witli  his  life  and  a  stiff  leg;  this  tennination  of 
chronic  suppuration  of  the  joint  in  anchylosis  (stiff-joint)  is  the  most 
favorable  that  can  occur  when  the  disease  has  been  serere ;  the  ancfay- 
loais  may  be  complete  or  imperfect,  L  o.,  the  joint  may  bo  perfectly 
stiff  or  fdightly  movable;  the  whole  process  may  have  lasted  from 
two  to  four  years.  Among  the  local  symptoms  I  must  add  that,  frvm 
long  disuse  of  the  limb,  the  muscles  have  become  much  atrophied 
from  fatty  degeneration  and  äcatricial  contraction,  the  latter  occurring 
especially  in  the  vicinity  of  long-suppurating  abscesses.  The  capsule 
of  the  joint  also,  wliich  was  much  iufiltnitcd  and  swollen,  as  well 
as  the  surrounding  ligaments,  is  contracted,  particularly  on  the  side 
toward  which  the  joint  was  bent;  hence  in  the  knee-joint  this  con- 
traction would  be  greatest  toward  the  hollow  of  the  knee. 

This  short  description  may  serve  you  for  a  general  type  of  the 
disease  in  question,  and  of  its  importance;  to  enable  you  to  under- 
stand the  various  forms  in  which  it  may  appear,  it  seems  advisable  to 
first  give  you  a  clear  dcscriptiou  of  the  aiiatomicul  changes  in  these 
diseases  of  the  joint  We  have  the  opportunity  of  observing  the  dif- 
ferent stages  of  these  change«  in  exsected  joints,  in  ampuUited  limbs, 
and  on  the  dead  body.  I  have  paid  so  much  attention  to  tliis  subject, 
that  from  my  individual  observjitions  I  can  give  you  a  very  accurate 
account  of  the  anatomical  chaugi-s.  These  arc  much  alike  in  all  coses, 
and,  from  what  you  already  know  about  chronic  inflammations  of  other 
parts,  you  will  anticipate  that  there  is  in  reality  only  a  rarintioo  of  the 
old  story  of  serous  and  plastic  infiltration  with  Yiirious  grades  of  vss* 
cularization,  of  proliferation,  and  destruction,  etc 

Lot  us  first  with  the  naked  eye  study  these  joints  in  various  stages 
of  the  disease.  Let  us  suppose  the  common  case  of  the  affection  bc- 
ginaiug  with  chronic  synovitis:  we  first  find  swelling  and  redness  of 
the  synovial  merabmne ;  it  has  already  undergone  some  change  in  the 
lateral  portions  of  the  joint.  In  the  folds,  and  neighboring  sacs;  its 
tuft«  are  puffed  up,  very  little  elongated,  but  xcry  soft  and  succulent; 
the  whole  membrane  is  more  readily  distinguished  from  the  firm  tissues 
of  the  capsule,  and  may  be  detached  with  greater  facility  than  normal- 
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ly.  At  tliis  tJone  the  aynoTia  is  rarely  increased,  but  is  cloudy,  or  even 
resembles  muco-pus.  Those  changes  in  the  synorio]  membrane  gradu- 
ally increase;  it  bccoraea  thicker,  more  oedcmatous,  softer,  redder;  the 
tufts  grow  to  thjcl(  pads,  and  in  places  resemble  spongy  grauulattons. 
Tlio  siirfsoe  of  the  cartüage  loses  it«  blue  Itistrc,  though  it  is  not  yet 
visibly  diseased;  but  the  synoriai  outgrowths  begin  to  grow  over  the 
cartilages  from  the  sides,  and  to  push  in  between  the  two  adjaecnt 
surfaces  of  cartilage ;  meantime  the  capsule  of  the  joint  is  also  tliick- 
coed,  and  has  acqtiired  an  evenly,  futty  appearance,  and  is  very  oedema- 
tous;  this  swelling  aiul  cedema  gradually  extend  to  the  subcutaneooa 
tissue,  and  to  the  skin.  From  this  point,  the  cliaogcs  in  the  cartilage 
claim  most  of  our  attention.  The  synovial  proliferations,  in  the  shape 
of  red  granular  masses,  adronee  gradually  over  the  entire  Burface  of 
the  cartilage,  and  cover  it  (»mplctcly,  lyingoveritlikeaveil  (Fig.  81); 

I 
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DWnm  of  ■  ««yttnn  of  t  koe^JolDt  (Ih«  tnti>nrtlnd*r  cattHifflt  liiTe  b«ffn  lefl  oot,  tfc«  t^ 
IICKlAr  cartlUh'f*  ■biul^}  «Itn  Itutiioai  InAunmstlo« :  0  «,  floronu  Mp^alc ;  >,  cnrlal  Un- 
OtWit:  c  fcinor:  d.  tibi«;  *«,  ftmcoa*  «tuotUI  nMnhno«  frowlDtf  Into  lltcoirtlkier,  11/11 
«VM  irrviri  luio  Lb«  boo« :  M  ^  an  iMlntcd  prMteatAouB  of  im  icnanUUoai  IdU  tbm 
two«  Hft  ibo  bother  botwein  boo«  am!  cartilage. 

if  we  attempt  to  remove  this  retl,  we  6nd  that  in  some  places  it  is 
attached  quite  firmly  by  processes  entering  the  cartilage,  just  as  the 
loota  of  an  ivy-vine  eling  to  and  insert  themselres  into  the  wall 
•gainst  which  It  grows  (as  is  also  the  case  in  pnnnus  of  the  conica) ; 
these  roots  not  only  elongate,  they  spread  out,  and  gradually  eat  up 
the  oartihige,  which,  when  the  covering  of  fungous  prolifications  is  re- 
moved, appear  first  rough  here  and  there,  then  perforated,  and  finally 
disappear  altogether;  then  tlie  fungous  proHficatJon  extends  into  the 
bono,  and  commences  to  consume  this ;  the  result  is  fungous  caries,  u 
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we  \iAvc  nlrcody  learnctl;  as  a  result  of  the  changes  from  chroniOj 
inflamnrntion,  the  bone  is  dcälroyeU  in  the  manner  before  deBcril] 
and  here  you  have  the  whole  course  and  the  relation  of  fungvms  in- " 
flamniation  of  the  joint  to  caries.  Tlic  morbid  process  advances  un- 
Cfpially ;  one  condyle  of  a  joint  may  be  almost  consumed  while  another 
partly  ppc8er\'03  its  cart  ilaglnons  surface.  The  other  parts  of  the  sy- 
novial membrnne  may  also  proliferate  outwardly  toward  the  capsule ; 
capsule,  subcellular  tissue,  and  skin,  arc  transfortned  at  one  place  or 
another  into  hingous  granulations,  with  or  witliout  suppuration,  and  . 
thus  we  have  external  openings,  and  fistulie,  which  either  cummuuiaittt-| 
directly  witti  the  joint,  or  with  a  synovial  saa 

Ucrc  let  us  stop  a  moment  to  notice  what  may  be  seen  with  the 
microsonpe  at  the  affected  part;  on  this  point  I  can  give  you  least 
that  U  new.  The  nonnal  s^iioviid  menibrone  consists  of  loose  ooik- 
nectivc  tissue  with  moderately  rtcli  rapillar>*  net-work,  which  forms 
complicated  folds  in  the  tufts;  on  the  surface  of  the  membrane  there 
is  a  simple  layer  of  cndntholium,  composed  of  flat  polygonal  ocUs,  just 
as  there  is  on  most  serous  membranes.  The  tissue  of  the  membrane 
is  grodunUy  permeated  with  cells,  becomes  softer,  loses  its  firm,  fibruus 
character,  and  the  vessels  dilate  and  increase  decidedly.  The  en- 
dothelium ia  destroyed  In  limited  layers  of  flat  scales;  it£  place  is  sup- 
plied by  small,  round,  newly-formed  cells,  which  soon  imite  with  the 
oons tan tly-degenera ting  tissue  of  the  synovial  membrane,  and  cease 
to  be  distinguishable  as  separate  layers.  Through  the  progress  of  the 
plastio  infiltration  the  synovial  membrane  gradually  loses  its  former 
structure;  the  connective  tissue,  fiUetl  with  innumerable  new  culls, 
gradually  becomes  homogeneous,  and  from  the  cf>nst^lntIy■Hnc^e«Äiu5J 
vascularization  the  tissue  histologically  exactly  resembles  that  of  grao-' 
ulations.  In  these  spongy  granulations  small  white  nodules  form 
here  and  there;  these  axe  sometimes  like  munons  tissue  (p,  03),  some- 
times they  are  oompoeod  (djiefly  of  pus-celU  and  even  giant-ceils. 
Anatomically  there  is  no  objection  to  calling  these  nodules  "tube*^ 
des"  {Kihter),  but  wc  then  run  the  risk  of  regarding  them  as  thoj 
expression  of  the  infectious  disease  now  known  as  "  tuberculosis.''^ 
Similar  changes  take  place  on  the  surface  of  the  cartilage,  particularly 
at  the  points  where  it  is  covered  by  the  fungous  gran  ulations.  The 
cartilage-ccUa  begin  to  divide  up  rapidly,  while  the  hyaline  intercel- 
lular substance  melts,  and  is  dissolved  (Fig.  83) ;  if  from  such  a 
ohangedf  perforated  cartilage  you  cut  a  superficial  piece  pandlul  to 
the  surface,  around  the  defect  you  always  find  numerous  cartilage- 
cells  commencing  tti  prtiUferato,  and  of  course  there  is  at  the  same 
time  atrophy  of  the  cartilage-tissue.  At  the  points  where  the  carti- 
lage is  thus  transfonncd  to  a  nou-vascular  cellular  tissue,  it  melts  in 
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with  the  superjacent  aynorial  proliferations;  the  latter  sinks  loop«  of 
Teaacla  into  it,  and  the  better  the  neoplasia  ia  nourifihed  by  tliis 
means,  the  more  rapidly  it  consumes  the  entire  cartilage.  From  tliia 
depcription  you  see  tliat  the  course  of  the  dissolution  of  .eartilnge  ia 
about  the  same  as  in  the  case  of  bone,  but  with  this  important  dif- 
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ference,  that  the  cartilage-cells  therasclres  actively  assist  in  dissolving^ 
the  intercellular  substance,  while  the  boDC-cclls  remain  inactive,  and 
absorption  results  solel}*  Crom  proliferation  of  the  cells  in  the  Haversian 
canals.  But  I  must  ht!re  state  ilmt  in  cartilage  there  are  also  occjt- 
flionidly  appearances  tvhich  show  that  sometimes  the  c«rtilageK?ells 
do  not  take  much  active  part,  i.  e,,  participate  little  in  the  ceU-prolifera- 
lion,  so  that  there  may  also  be  a  more  passive  absorption  of  the  car* 
tilagc-eubstance  from  proliferation  of  the  synonal  n>euibrane.  The 
hiatologica]  changes  iu  the  articular  capsule  und  ligaments  consist  in 
serous  and  plastic  infiltration  which  only  attain  a  high  grade  at  certain 
point«,  but  generally  only  induce  connective-tissue  neoplasias,  wliich 
to  the  naked  eye  resemble  fatty  thickenings.  Since  Cohnheim*» 
ohBerrations  have  shown  that  a  great  part  of  tlie  rolls  found  in  in- 
flamed tissues  are  wandering  white  blood-corpuscles,  it  seemed  doubt* 
ful  what  part  the  cells  of  the  stable  tissues  have  in  the  inflammatory 
new  formations.  Although  this  question  may  not  be  answered  for 
a  time  as  regards  the  soft  tissue,  the  new  discoveries  cniwe  no 
change  in  the  above  observations,  regarding  the  proliferation  of  cnrti- 
lage-cella  by  division.  It  ia  actually  necessary  to  prove  the  taller 
over  agnin  by  special  new  observations,  because  the  surprising  new 
facts  regarding  tlie  former  arc  so  imposing,  that  one  can  scaru'Iy 
believe  his  eyes. 
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Now  that  you  have  a  general  ^-ietr  of  the  anatomical  changes  in 
fiiqgous  inflamiDution  of  the  joints,  we  may  go  more  minutely  into 
the  rarious  mollifications ;  in  so  doing  we  shall  start  irom  the  above- 
described  oouise.  So  far  £  have  represented  the  ootxrse  of  the  dis- 
ease aa  it  ooours  when  originating  in  the  synovial  mcmbmnCf  but 
there  are  also  otlicr  starting-points  for  the  disease;  there  uiay  be  a 
central,  or  more  rarely  a  peripheral,  caries  in  the  spongy  epiphysis  of 
a  hüUow  boue,  or  in  one  of  the  spongy  bt^nea  of  the  wrist  or  ankle, 
and  this  may  perforate  from  within  outwardly  through  the  cartilage, 
and  thus  excite  synovitis.  It  also  happens  that,  sometimes,  along  with 
the  fungous  proUfcmtion  of  the  sj-noWal  membrane,  there  is  an  inde- 
pcnileut  proliferation  under  the  cartiliigo,  in  the  boundary  between  it 
and  the  bone  (Fig.  81,  ff)^  which  subsequently  unites  with  that  from 
above»  so  that  the  cartilage  lies  partly  movable  between  the  two 
granular  layers.  This  occurs  qidte  iieqaently,  especially  in  the  Mp» 
elbow,  and  ankles.  The  cartilage  is  so  loosened  by  tliis  primary  osti- 
tis of  the  ends  of  the  bone  or  sub-ehondral  caries,  that  it  may  be  re- 
moved apparently  intact  from  the  subjacent,  vascular,  soft  bone.  It 
has  already  been  incittioncd  that  inflanunation  of  a  joint  may  Ix:  in- 
duced by  acute  periostitis  and  osteomyelitis ;  tlie  indumination  then 
extends  from  tlic  periosteum  to  the  capsiJe  of  the  joint,  and  thence  to 
the  synovial  membrane;  the  anatomical  changes  are  aa  above  de- 
scribed. When  an  acute  traumatio  inflammation  of  a  joint  or  an 
idiopathic  acute  suppurative  synovitis  passes  into  the  chronic  atage^ 
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the  same  anatomical  changes  go  on  as  in  fungous  inflammation. 
Qironio  periostitis  in  tlie  vicinity  of  the  joint  may  also  cause  inflam- 
mation of  the  joint,  especially  when  it  induces  cold  ab&ccsscs ;  as  may 
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^also  chronic  granular  proliferations  in  ibc  cajraule,  remains  of  ncg- 
Jected  sprains  of  tLc  joint. 

The  ejcteninl  appeanince  es]wcially   is  gT<?ally  influenct'd  by  the 
extent  to  which  the  parts  immediately  around  the  joint  participate  in 
tbe  inflammation ;  if  the  capsule  participate  very  actively,  tlic  joint 
LbooolQM  regularly  thick  and  round.     Tbia  enlargt^ment  of  tbe  joint 
kftlso  considerably  increased  by  tJie  formation  of  08teoi)hytcs,  which 
form  on  the  articular  surfaces ;  these  will  be  the  larger,  the  more  the 
r  capsule  and  periosteum  of  the  articuhir  Kurfaoes  hare  been  implicated, 
nd  the  more  proliferating  and   productive  the  disease  generally; 
while  from  the  joint  the  condyles  and  sesamoid  bones  are  destroyed, 
from  without  new  bone  is  formed  as  described  to  you  under  caries. 
Caries  of  the  joint  has  an  old  name,  which  is  still  occasionally  used, 
it  is  arlhrocace  /  thiswonl  is  combined  with  the  name  of  the  different 
joints,  and  tlius  wo  speak  of  gonurtbrocacc,  coxarthroeacc,   omar- 
thiocacc,  etc.     Unat  wrote  a  book  about  diseases  of  the  joint,  and 
tjg&ve  it  the  fearfid  name  **  arthrocacologie,"  which  it  is  not  worth 
Pyoar  while  to  remember ;  I  only  mention  it  as  a  curiosity ;  it  origJn.'ited 
at  a  time  when  tlie  study  of  eye-<li&eases  aldo  consisted  almost  exclu- 
sively in  leiu-uing  by  heart  the  most  frightful  Greek  names.     Tbe  ex* 
tcDt  to  which  tlic  muscles  suffer  in  tumor  albus  is  important.     In  the 
vicinity  of  the  iiitlumed  joint,  and  often   some  diäUince  from  it,  the 
contractile  substance  in  the  primitive  filaments  gradually  disappears, 
Itisually  after  precedent   fatty  degeneration,    and   the    affected  limb 
atropliies  more  and  more,  in  some  patients  more  than  in  others;  the 
tiiinn<T  it  becomes,  the  more  striking  grows  tlie  enlargement  of  the 
joint,  which  often  is  not  really  very  decided  when  you  compare  ita 
meftsurement  with  that  of  the  sound  one.     Vou  will  occasionally  bear 
and  rem]  of  the  puffing  up  and  enlargement  of  the  articular  ends  of 
tlie  Iwnes  in  tumor  albus;  this  is  a  false  exjiression  ;  in  curies  of  tbe 
•joint  the  bonea  never  Fwell ;  when  they  appear  swollen,  the  swelling 
ia  due  to  the  thickeoiog  of  the  soft  port«  or  to  formation  of  o&tco> 
phytes, 

A  further  difference  in  the  courso  of  diseases  of  the  joints  lies  in 

the  greater  or  less  tendency  to  suppuration ;  absocsscs  and  fistulie  ore 

by    no  means  necessary  scqnehc   of  fungous    inflammations  of  the 

joints,  they  arc  rather  accidents.     Vou  already  know  that  curies  fuo- 

,  not  unfrequently  runs  its  course  without  suppuration.     The  fun- 

DIM  articular  iuHammntions  are  often  ancompauic<l  by  caries  sicca ;  tJic 

tion  may  po  on  for  years  without  the  formation  of  abscesses,  es- 

(Tially  in  adults  otherwise  healthy;  there  may  be  extensive  destruo- 

ition  of  the  cartilageH  and  bones,  with  the  oonsi^utivc  dihlncatinns  aU 

dy  mcotioned  under  caries,  without  a  drop  of  pus.    If,  io  such  » 
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otwe  of  so-called  caries  sicca,  you  examine  the  granulations  in  the 
joint  and  bone,  ^u  will  find  tbcm  6rmer  tlian  usual,  and  occasionally 
of  almost  cart i!»gi nous  consistenrr,  like  gninulatinns  that  arc  about 
to  atrophy  or  cicatrize;  iutlee*!,  tbcy  do  partly  alrttpliy,  but  the  pro- 
liferation often  goes  on  again,  and  the  bone  is  destroyed ;  the  pro- 
oca»  is  thus  analogous  to  eirrhosii^  Hence  suppuration  is  by  no  meanfl  j 
a  luoasuro  for  the  extension  of  the  process  in  tlie  bone;  on  the  con 
tmry,  the  more  Inxurious  the  pmliferatitm  of  the  graniilations,  the 
more  extensive  the  dostniction.  Tlie  dislocation  of  the  bones,  tbc 
(IcformiLy  of  the  joint,  is  the  most  important  measure  of  the  extent  of 
the  changes  in  the  liones  and  It^mentjt;  if  in  a  case  of  diseased  kneo 
the  leg  be^ns  to  rotutc  outwardly,  sn<l  the  tibia  to  shove  backward, 
there  is  cort-ainly  destruction  of  part  of  the  Iwne,  and  of  a  large  part 
of  the  ligiunenta  of  the  joint.  In  many  oases  fungous  influinmntloQ 
of  the  joint  is  accompanied  by  suppuration ;  the  pus  is  produced 
either  by  the  pranxdations,  or  else  forms  on  the  surface  of  the  syno- 
rial  sac  which  is  not  much  diseased;  sometimes  in  the  same  sao 
there  is  a  subacute  »ynoritw^  while  another  part  of  the  sac  remaina 
intact^  anJ  still  another  is  completely  ilej^encnited ;  the  knee  and  «I* 
bow  joints  are  especially  liable  to  these  circumscribed  separate  dl»> 
cases  of  indiWdual  synovial  sacs,  which  only  communicate  with  the 
canty  of  the  joint  by  small  opening«.  ITiesc  suppurations  are  usu- 
ally aocompnnicd  by  acute  exacerbations  of  pain  and  fever,  especially 
when  the  abscess  opens  externally,  and  synovial  sacs,  which  have  pre- 
Tiously  participat4''d  little  in  the  inflammation,  smldcnly  bcoomo 
acutely  or  subncutoly  diseased.  An  early  profuse  suppuration  of  a 
joint  is  sometimes  an  evidence  of  the  previously  «//^/i<  de^neratinn 
of  the  synovial  membrane,  as  most  pus  is  given  out  by  serous  mem- 
bnuioj»  in  the  stage  of  purulent  catarrh.  The  pus  from  the  synovial 
granulations  is  usually  of  slight  amount,  and  of  serous  or  mucous  con- 
sistence TIic  symptoms  may  be  dilTerent,  if,  as  often  happens,* 
there  bo  also  suppuration  in  the  cellular  tissue  around  the  joint,  and 
periarticular  aitscesacs  (which,  indee<l,  may  occur  without  disease  of 
the  joints)  accompany  the  fungnas  inflammation  of  the  joints.  All 
of  these  suppurations  are  important,  from  tlie  fact  that  they  impair  the 
general  healtli,  partly  by  tlie  loss  of  juices,  partly  by  the  fever. 

Lastly,  we  must  give  some  attention  to  the  vital  coni.litioa  of  the 
inflamraiitory  nenplnsia.  The  vitality,  the  luxurianro  of  growth,  and 
the  future  fate  of  the  ohmnie  inflammatory  new  formations,  grenlly  ile- 
pend,  as  you  already  know,  on  the  general  constitutional  condition  of 
the  patient ;  in  fact,  this  is  so  to  such  an  extent  that  from  the  viuH 
condition  of  the  local  affection  we  may  often  make  a  decision  as  to 
tlie  general  health  of  tlie  patient.     Fungous  inflammation  of  the  joint 
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with  caries  sicca,  and  a  disiK>siüon  to  cicatricial  contraction  of  tlie 
new  formation,  usually  occurs  in  persons  otherwise  healthy,  and  in 
these  oases  it  is  often  dilBcult  to  find  anj  cause  for  the  cbronicity  of 
the  disease,  which  was  said  to  have  been  first  induced  by  cold,  fn- 
tigue,  or  injury  of  some  sort.  Wo  also  find  the  most  luxuriaut, 
spongy  granulations  and  secretion  of  muco-pus  in  tolerably  healthy, 
or  at  least  well-nourished  persons,  in  fat,  scrofulous  cliildren,  also  as 
the  chronic  coniinuation  of  an  acute  articular  inQammatlon  in  per- 
sona previously  healthy,  who  liave  become  anroinic  from  the  long  sup- 
puration. Great  teudeocy  of  the  neoplasia  to  break  down  into  pus, 
OT  to  molecular  disintegration,  is  usually  a  sign  of  bad  nutrition ; 
we  find  tliin,  badly-smelling  pus  in  largo  amounts,  with  excessive  ul- 
ceration of  the  skin,  and  listulous  openings,  that  look  as  if  cut  out 
with  a  punch,  in  the  articular  inflammation,  with  or  without  caries, 
of  old  cachectic  patients,  in  badly-nourished  tuberculous  subjects  and 
scrofulous  children.  Here  we  may  have  the  same  course  of  afioira  u 
in  tnrpid  caries ;  the  neoplasm  is  very  short  lived,  it  brejika  dotvn  al- 
most as  soon  bs  formed ;  und  along  with  the  caries  we  have  nccroais, 
as  in  the  small  bones  of  the  wrist,  moro  rarely  in  the  epiphyses,  also 
oasoous  degeneration  of  the  neoplasm. 
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We  could  distinctly  separate  this  alontc  fonu  of  chronic  suppura- 
tive inflammation  of  the  joint  from  the  fungous  variety,  but  avoid 
doing  so ;  first,  that  wc  may  not  distiu'b  the  gcnernl  description ;  sec* 
ondly,  because  this  form  also  often  begins  as  a  typical  fungous  syno 
Titii,  and  subsequently  passes  into  the  torpid  form  as  the  nutritivo 
state  of  the  patient  decline«.  We  find  it  chiefly  on  autopsy,  and 
should  altogether  mistake  the  earlier  stage»  if  we  did  not  study  tlie 
disease  in  resected  and  amputated  joints.  I  shall  not  oontiuuc  the 
anatomical  details,  which  might  be  carried  much  further,  but  what  ho« 
already  been  said  will  sufBce  to  explain  to  you  any  given  case. 

About  the  causes  of  chronic  fungous  articular  iuflammation  there 
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is  little  to  say  beyond  vfaat  you  alretidy  know,  TLe  scrofulous  din 
esifl  especially  predisposes  to  it ;  acute,  spontaneous,  or  tniuuiat 
(whether  from  wounds,  contusion«,  or  sprains)  inflammations  of  the 
joint  Dcoasionally  become  cltronic.  Scrofulous  cliiklren,  tbree  years- 
oU  and  upward,  arc  especially  inclined  to  these  joint-diseases;  a 
or  twisting  of  the  joiut  oßeu  proves  an  exciting  cause.  Cases  oocur 
where  we  ean  find  no  local  or  general  cause  for  the  disease.  In  Swit- 
zerland I  have  very  often  seen  atonic  forms  of  fungous  purulent  in- 
{liunmations  of  the  joiut  in  old  people,  where  no  cause  for  thctn  could 
be  discovered. 

The  course  of  this  disease  is  very  rariod,  but  it  is  always  chronic, 
lasting  for  months,  usually  for  years;  often  iutcrruptcd  by  pauses 
and  impro\xment,  then  agiua  exacerbating.  The  disease  may  halt, 
and  recover  at  any  stage ;  in  the  first  stjiges  this  recorery  may  be  pcr- 
fuul.,  that  is,  the  joint  may  remain  eutin:ly  movable;  or  It  may  be  im- 
perfect, that  is,  more  or  less  stiffness  of  the  joint  is  lefiL  Before  the 
cartilage  has  commenced  to  proliferate,  or  has  its  under  surface  difKj 
turbed  by  any  neoplastic  tissue  growiug  from  the  bone,  there  is  t,l 
possibiUty  of  tolerably  good  motion  being  restored — which,  however, 
may  be  impaired  by  cicatriciul  contraction  of  the  fungous  synovial 
membrane,  and  of  the  infiltrated  ligmnents,  as  well  afi  by  secondAry 
contractions  of  the  muscles.  If  the  cartilage  be  partly  or  entirely 
destroyed,  and  carles  has  oocurred  gradually  or  with  the  onset  of  the 
disease,  it  may  recover  with  anohylusia,  the  cartilage  is  not  restored; 
the  gnintilatioDs  uf  the  ndjacciit  8iirf:ices  of  cartilage  gradually  unite, 
and  often  firm  adhesions  form,  which  may  even  ossify,  ^\''hethe^  the 
disease  goes  on  so  far  or  the  destruction  of  tho  joiut  continues  to 
progress^  depends  greatly  on  the  constitution  of  the  patient ;  treatment 
may  be  of  great  benefit,  if  begun  early.  The  extent  to  which  the 
muscles  symjMilhijsc  varit58  greatly  ;  «cconling  to  my  experienoo,  tfa« 
highest  grade  of  muscular  atrophy  occurs  in  those  cases  where  there 
ifl  no  suppuration  of  tho  joints  but  caries  sicca,  and  where  the  joint- 
disease  seems  to  proceed  from  ostitis. 

Now  for  a  sliort  discussion  of  oertatn  symptoms.  Ekch  form  of  tlua 
disease  may  run  its  course  with  more  or  less  |^n  ;  the  cause  of  this 
I  am  unable  to  explain  ;  there  arc  cases  whore  the  bone  is  extenstvt'ly 
dcstroyod,  without  any  pain,  others  where  it  is  vci^  severe ;  the  ticute 
exacx>rl>ations  with  development  of  now  ubsoesses  are  olvrays  rather 
painful — on  probing  the  fistidae  wo  sometimes  find  bone,  at  other 
times  not ;  whether  wo  fci-l  it  or  not,  depends  on  whether  it  is  covered 
with  granulations  or  lies  exposed;  tho  same  is  true  of  friction ;  cn'|>- 
itatiun  is  only  valuable  as  a  sign  of  caries  of  the  articular  extremi- 
ties, when  it  exists ;  if  it  fail  in  the  hiter  stages,  it  ia  no  proof  that 
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the  bono  is  not  discftsed  Tlie  deformity,  Uie  displaoemeut  of  the 
arliculttr  surfaces,  pathological  or  spoutanoous  luxations,  are  Ih«  only 
evidence  at  all  certain  of  the  extent  of  the  dcstruotion  of  the  bone ; 
horc  wo  CUD  ouly  be  deceived  when  the  cn])5ule  has  ruptured  early, 
and  the  head  of  the  bone  is  actuully  luxated;  a  rare  case,  which  has, 
however,  been  seen  in  the  hip,  and  might  possibly  occur  in  the  shoulder. 
In  regard  to  judj^ing  of  the  unntomicnl  condition  of  the  joint,  little  can 
be  added  to  what  has  already  been  said,  but  we  have  some  assistance 
from  the  etiology  and  duration  of  the  cumplainL  Profuse  suppuration 
frcMTi  ttie  joint  is  always  a  sign  that  part  of  the  synovial  membrane 
has  not  yet  been  destroyed,  or  that  there  are  large  aliscesses  near  the 
joint ;  the  secretion  from  fungous  granulutions  is  less  abundant,  serous 
or  mucous.  We  have  no  certain  evidences  of  the  extent  to  which  the 
cartilage  is  destroyed.  To  add  any  thuig  about  iho  diagno$U  and 
profftioaU  would  only  he  to  repent  wliat  has  alrencly  been  said,  from 
which  you  have  nil  the  data  fur  forming  your  judgment.  From  my 
own  experience,  I  think  I  may  say  that  slight  swelling  of  the  joint, 
with  great  pain  and  early  muscular  atrophy  in  snasmic  children,  hut 
with  little  ur  no  suppuration,  indicates  primary  disease  of  the  bone, 
and  renders  llie  prognosis  very  bad.  A  good  nutritive  condition  is 
the  most  important  point  for  a  favorable  prognosis,  which  would  not 
be  very  greatly  affected  even  by  early  and  extensive  suppuration. 
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Treotmentof  Tumoe  Albu«.— 0]>entioDi.— Boscctiou  of  the  Jotats.— Oritloum«  on  tli« 
Opentlona  oo  tb«  DUTcniit  oints. 

Now  let  us  take  up  the  subject  of  treatment.  As  in  all  chronio 
inflammations,  this  must  be  both  general  and  local,  and  the  general 
treatment  should  be  the  more  prominent,  the  more  chronic  and  insid- 
ious the  disease ;  it  is  unneoeaaary  for  us  to  waste  words  over  this 
constitutional  treatment,  wMch  will  depend  on  the  pcruliaritioa  of 
each  ciise ;  you  already  know  its  outlines.  Regarding  the  loi^l  treat- 
ment and  its  results,  we  may  say,  in  general  terms,  that  it  is  the  more 
effective  the  more  acute  tlie  stage;  as  a  rule,  it  is  not  difTicull  to 
relieve  subacute  exaocrbationa,  or  subacute  commencements  of  the  di»* 
eaae,  In  these  eases  we  derive  great  benefit  from  the  already  oft- 
mentioned  remedies  :  strong  salve  of  nitrate  of  silver  (  3  j  to  3  j  of 
lard),  painting  with  tincture  of  iodine,  flying  blisters,  wet  compresses, 
gentle  compression  with  adhesive  plaster;  tbis  should  be ueompanied 
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by  absolute  rest  of  the  joint,  wbich  in  the  lower  extremities  can  onlj^ 
be  attained  bj  coQlinuod  confineroent  to  bed.  If  the  oours«  of  the 
disease  is  entirdy  chronic,  and  docs  not  improve  after  a  trial  of  rest^ 
and  the  rcmedioa  above  mentioned,  I  know  of  no  better  treatment 
than  the  mainttnanct  of  continued  moderate  prutttre  on  the  BiscUtn 
limb  by  nuxin«  of  a  ßrm  bandage^  gueh  as  a  ptaster-9j^iiity  xehiek  at 
the  same  time  keejra  the  Joint  ptrftcthj  quiet  in  a  euitaUc  potition. 
With  such  a  dressing  we  may  permit  the  patient  to  go  about,  if  it 
docs  not  pail»  him ;  in  so  doing,  ho  may  use  a  cane  or  crutclics,  ac- 
cording to  the  weakness  of  tho  alTcct^d  limb.  Should  the  patient 
need  baths  at  tho  same  time,  the  bandage  may  be  divided  longita*j 
dinally,  and  be  removed  before  the  bath  and  replaced  subsequentlyJ 
Tliis  treatment  lias  the  advantage  that  the  patient  uses  the  mu 
of  the  extremity  somewhat  at  least,  and  consequently  they  do  not' 
entirely  atrophy;  we  are  not  to  think  that  stiffness  of  the  joint  must 
necessarily  result  from  wearing  the  plaster-splint  for  a  length  of  time ; 
we  not  imfrequently  find  the  opix>siLe,  that  is,  that  a  Umb  which  vms  ^ 
rcry  slightly  movable  before  the  application  of  the  dressing  is  me 
80  afterward ;  this  is  because  the  swelling  of  the  synovial  memt 
often  subsides  under  the  bandage.  Before  applying  the  plaster 
ing  we  may  rub  the  liiub  with  mercurial  ointment,  or  apply  mercuria 
plaster,  or  even  nib  in  the  nitrate-of-silver  ointment.  In  all  chrooio^ 
cases  of  fungous  inflammation  of  the  joint,  I  cannot  sufficiently  recom* 
mend  to  you  the  pLiater-splint ;  this  treatment  appears  very  inefficient, 
yet  it  is  more  useful  than  all  tho  other  remedies  that  we  have  for 
combating  t^is  disease.  I  can  assure  you  that,  since  following  tlus 
treatment  perseveringly,  my  case«  are  less  frequently  coinpHcatod 
with  suppuration  and  fistulas.  Even  when  there  is  evident  fliicluatioa 
you  may  apply  the  dressing ;  it  is  true  you  will  rarely  sec  tho  absccssJ 
reabsorbed,  still,  when  it  opens  spontaneously  under  the  bandage,  as 
the  patient  will  readily  notice  from  the  moistening  of  the  dressing, 
this  will  take  place  more  quietly,  propitiously,  and  painlessly,  than 
under  any  other  plan  of  treatmenL  When  üstulie  have  formed,  we 
may  still  use  the  plaster-splint,  einiply  slitting  it  up  and  putting  in  new 
wadding;  it  should  be  removed  daily  and  the  sores  dressed,  then  re- J 
applied ;  at  the  same  time  the  constitutional  treatment  should  bd^ 
persevered  in.  If  the  Urab  be  very  painful,  and  there  are  any  fistu- 
lie  present,  we  should  use  splinta  with  openings.  In  this  way  I  have 
oooaaionally  preserved  a  good,  itseful  position  in  joints  moderately 
movable,  wiicre  the  prognosis  was  at  first  very  bad,  and  have  indeed 
been  frequently  most  agreeably  surprisetl  at  the  results  of  this  treat- 
ment. Extension  must  be  undertaken  very  carefully  in  joints  that 
are  suppurating  or  much  diseased  in  any  way,  and,  if  even  durinip 
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arvesthesia  tlierc  should  be  resistance,  complete  ex(«nsioa  should 
never  be  xoadc  at  one  sitting,  but  it  abould  only  be  carried  so  far  a« 
may  be  done  without  great  force.  In  knee  and  liip  diseases  I  use, 
wilU  great  benefit,  the  extension  by  weiglits  which  has  been  so  often 
recommended,  and  occa^onally  thus  prepare  patients,  espcciallj*  chil- 
dren, for  the  application  of  the  plostei^bamlage.  VoUt/iatm  deöen'ca 
many  tlianks  for  hiscnerg  ctic  recommendation  of  this  plan  of  treats 
ment,  which  he  culls  the  "  DistraclionsmctlKxle."  He  alt«chcs  great 
importance  to  liio  fiict  that  the  extension  reduce«  to  a  minimum  the 
pressure  of  the  arlicuhu*  surfaces  oa  each  other,  that  is  cau&cd  by  the 
tension  of  the  muscles  and  contraction  of  the  ligaments.  'Flic  mode 
of  applying  tlio  extension  ia  60  very  impoi-tant  for  the  practicul  use  of 
this  methud,  that  I  must  particularly  recommend  you  to  give  your 
Rjiecial  attention  to  its  mechanical  application  in  the  clinic. 

Perseverance  on  your  part  and  on  that  of  the  paticut  is  absolutely 
neoessar}'',  for  the  cure  of  chronic  inflammations  of  the  joints ;  repre- 
sent to  the  patient,  at  the  outset,  that  tliis  Ts  a  disease  of  at  least  ser- 
cml  months^  possibly  of  some  years*  duration,  and  that  the  dressing 
is  not  to  bo  left  off  till  the  limb  is  free  from  pain,  and  strong  enough 
to  walk  on,  whether  motion  be  lost  or  not,  Regarding  cold  ab^^cBsca, 
I  repeat  the  advice  only  to  open  them,  when  you  propose  to  follow 
them  at  some  time  by  »n  operation;  if  this  cannot  Ik;  done,  or  you  do 
not  intend  to  do  it,  leave  the  oi^ning  to  Nature,  even  if  it  should  re- 
quire years. 

So  far,  I  have  briefly  given  you  iny  maxims  regarding  the  treat- 
ment of  fungous  inflammation  of  the  joint,  but  I  roust.nnt  neglect  to 
cidl  your  attention  to  tlic  fact  that  other  surgeons  have  difl"erent  views 
on  the  subject.  Tlicrc  are  still  advocates  of  the  strong  classical  anli- 
phloj^tio  treatment,  who,  even  in  chronic  infbmraations  of  the  joint*, 
from  time  to  time  apply  leeches  or  wet  cups,  put  on  compre^^fs  with 
lead-water,  nnri  give  cathartics;  later  they  use  cataplasm»,  and  finally 
moxm  and  the  hot  iron.  If  tlic  disease  continues  to  advance,  if  fia- 
tuhu  have  formed  here  and  there,  if  the  patient  haa  become  very 
umcmic,  they  consider  amputation  indicated,  especially  when  there  is 
crepitatitm  in  the  joint.  This  was  the  old  l>clief ;  the  wsulta  were  gen- 
erally unfavorable  or  favorable,  as  we  may  choose  to  consider  them ; 
that  15,  they  were  the  latter  so  far  us  regards  the  favorable  course  of 
the  amputation,  which  was  made,  sooner  or  later,  under  such  circum- 
stances. Even  now  it  astonishes  roe  to  see  bow  often  amputations  u( 
the  thigh  arc  made  for  tumor  albus  of  the  knee,  in  many  hospitals;  it 
is  not  saying  much  to  mention  that,  in  my  own  hospital  »cnice,  I 
have  nirtdy  found  thigh-amputations  indicated  fur  caries  of  the  knee ; 
but  it  appeared  to  me  very  remarkable  that,  during  the  seven  ynus 
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I  was  assistant  in  the  surgical  clinic  at  the  University  of  Berlin,  there 
were  only  two  amputations  of  the  thigh  for  cnrie«  of  the  knee,  whil« 
fonnerlr,  in  Üu:  r«])ortä  of  the  small«it  h<w])italä,  tK'veral  such  ampu- 
tations were  reported  every  year.  I  am  niudi  iaelined  to  refer  the 
more  lavomblc  results,  the  rarer  indiealiüas  fur  amputation,  to  the 
treatment  of  the  disease  by  the  plaster-banda^,  which  was  chieflr  in- 
troclue«!  and  persistently  (•arried  out  by  Tbt^  Lantjenbeck  ;  and  I  am 
firmly  oonvincwi  tliat,  by  it,  a  large  number  of  Limbä  Iiave  been 
preserved  in  a  relatively  good  condition,  which,  in  former  times,  would 
certainly  have  been  amputated.  I  would  not  recommend  the  abatnto* 
tion  of  blood  in  chronic  disease  of  tho  joints ;  it  can  only  prove  bene-  i 
ficial  in  subacute  exacerbatious,  and  in  these  very  oases  we  bare 
bettor  remedies,  which  are  not  at  the  siune  time  injurious ;  fur  ii  is 
certainly  improper  to  abstract  blood  once,  or  even  ofteucr,  from  pap 
tienta  who  arc  inclined  to  aniPmia  by  thei^  disease  itself.  In  some 
cases  of  subacute  attacks  in  cluonic  infliunmation  of  the  joints,  cold 
is  an  excellent  application;  in  such  cases  I  now  use  ice  with  good  re- 
sults; but  I  cannot  say  that  oold  would  be  particularly  beneficial  in 
cases  tbftt  run  their  course  without  oiitwiu-d  symploms  of  inflamma- 
tion; and  it  is  no  slight  affair  to  treat  a  patient  witb  ice  for  years, 
kecpiUjET  him  iu  the  same  position  in  bed  with  a  bladder  of  ice  on  his 
knee,  which,  at  any  rate,  does  not  give  liim  much  pain.  JCetmirch 
daims  very  favorable  result«  for  persevering  treatment  wth  ice.  Now 
I  must  speak  of  i\\G  persutetU  apfMcatlon  of  hfat^  wliidi  may  be  (U> 
oomplisbed  by  the  careful  application  of  cataplasms,  compresses  wet 
with  »varm  water,  or  even  the  cnntJmied  use  of  warm  baths  for  weeks. 
TliiA  trcatntent  maybe  indicated  when  the  course  of  the  disease  is  ex- 
cee<liiigly  turpi<l,  when  bad-1<x>king  fiHtulniis  ulcers,  delicient  vascularity 
of  the  granulations,  or  bad,  thin  secretion,  seems  to  indicate  a  modcc^ 
ate  irritation  of  some  kind.  However,  when  high  temperatures  are 
applied,  they  should  not  act  too  long,  or  their  effect  will  be  lost,  and 
there  will  be  complete  rolaxutiuD  of  the  parts,  instead  of  the  fluxion 
that  it  was  proposed  to  cxcJtc. 

From  tlie  above  description  of  the  benefits  of  treatmeut,  you  may 
see  that  in  fmigous  infiammattuns  of  the  joints  the  result«  are  gener- 
ally good,  if  we  leave  out  of  consideration  the  greater  or  less  stiff- 
ness of  the  joint  which  remains;  this  is  particularly  the  case  If  the 
patient  is  treated  early.  Still,  some  cases  are  not  cured,  in  spite  of 
the  moat  careful  treatment ;  this  is  portly  due  to  the  anatomical  con- 
dition of  tbe  joint,  partly  to  the  general  health  of  the  patient.  For 
anatomical  reasons,  disease  of  tlie  joints  of  the  hands  or  feet  is  the 
most  unfavorable;  from  the  many  small  bones  and  joints  affected,  the 
progress  is  usually  excessively  tedious ;  the  disease  may  begin  quite 
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(^romc  at  one  of  the  small  joints  of  the  hand  or  foot,  ma^  remain 
«tntionary  at  this  point  fur  a  time,  then  spread  to  the  next  two,  again 
hnit  a  while,  or  even  recede  ;  but  a  new  joint  is  altacUed  ;  suppura- 
tion begins  first  in  one  place,  Üion  in  another,  tlic  patient  grows 
anfeniio  and  weak,  he  is  eondemned  to  inaction  for  years,  and  finally 
longs  to  have  the  alTected  limb  aniptitated,  so  tliat  ho  may  onoo  again 
feci  well,  after  his  yenrs  of  s\ifreri[)g.  In  other  case«  a  scrofulous  or 
tuberculous  cachexia  gradiially  induces  anaemia,  indigestion,  fatty  de- 
generation of  the  internal  organs,  tuberculosis  of  the  lungs,  etc.,  so 
ihut  from  the  general  health  of  the  [Mitlent  we  must  give  up  all  hopes 
of  A  cun».  If,  under  such  eircumstanoe«,  we  leave  the  disease  to  it^ielf, 
tiie  patients  die  after  years  of  sufFcriug ;  the  cud  comes  tho  sooner  the 
larger  the  joint  aflectcd  (knee,  hip),  and  the  greater  the  number  simul* 
(atieously  aQV>eteil,  as  is  opt  to  be  the  case  in  scrofula  and  tuberculoftis. 
Under  such  circumstances  we  may  resort  to  two  modes  of  treatment : 
1.  Gire  up  the  limb  to  save  the  life,  that  is,  amputait^  2.  Give  up  tlte 
attempt  to  cure  the  joint^aiTection,  cut  out  the  diseased  ends  of  bono, 
so  as  to  save  both  life  and  limb,  that  Is,  rc»€ct  the  joint. 

Comparing  these  two  remetUea  theoretically,  there  can  be  no  doubt 
that  resection  is  preferable  to  amputation,  and  in  principle  this  is  cer- 
tainly true;  modem  surgery  is  justly  proud  of  tlie  instituljon  of  re- 
sevUoii  of  joints.  Nevertheless,  certain  circmnatjiiices  may  cunibiue 
to  rendeT  amputation  preferable  in  any  given  case;  chief  among  tin-so 
is  tho  state  of  the  patient's  general  health.  After  resection  of  the 
joint  we  have  left  a  large  wound  with  two  sawed  edges  of  bone, 
which  will  certainly  continue  to  suppurate  for  weeka,  possiUy  for 
months ;  there  may  bo  suppuration  of  the  subcut-aocous  tiaaue,  of  the 
alieaths  of  the  tendons,  and  suppurative  periostitia  and  necrosis  of  the 
sawed  e«lges,  tilings  which  jMticnts  may  lire  through,  but  which  al- 
ways require  time  and  strength.  If,  then,  in  badly-nnurished,  cachec- 
tio  persons,  loss  of  strength  should  indicate  operative  interference, 
amputatton  is  often  a  more  certain  remedy  for  saving  life  than  rcseo* 
tinn.  The  surgerm  should  always  think  more  of  saving  the  life  than 
the  limb.  We  have  also  to  answer  the  question,  Can  tho  patient 
bear  reseetion,  with  its  sequclflc?  It  is  difficult  to  give  a  general  an- 
swer to  this  question  ;  even  in  individual  coses  a  decision  may  be  dilli' 
cult :  we  must  determine  whether  the  patient  is  emaciated,  anemic, 
and  tlcbililotcd,  simply  by  the  drain  on  his  system,  or  if  then-  be  more 
serious  lesions  of  inlental  organs ;  in  tlie  latter  C4ise  amputation  would 
be  preferable,  if,  indeed,  ony  operation  would  I»  acrviocablc.  Of 
mursc  we  do  luit  operate  on  atniphic  ehlldivn  with  disease  of  several 
jointi),  cold  abscesses,  diarrhoea,  aphtha%  etc.,  or  on  persons  with 
tul>crcu1ous  cavities  in  the  lungs,  or  with  indurated,  fatty  liver  and 
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splccu,  or  on  old  marasmto  individuals ;  we  cannot  give  any  aid  to 
such  patients.     But  a  stiU  more  imporiaat  question  ia,  AVIiich  opeia- 
tioQ  is  less  dangerous  to  life  ?    Wc  cannot  give  a  r/eneral  answer  to  < 
Oils  question;  rre  must  scjuiralelj  consider  the  joints  concominjf ' 
which  tlic  question  of  resection  arises.     In  caries  of  the 'S/wui^r-joint 
rcsct-tiun  is   less  dangerous  than  disarticulation  of  the  arm  at  tho 
sboulder-joint ;  tho  same  ia  true  of  the  hip-joint;  hi|>joint  amputa^^ 
tions  arc  among  tho  most  dangerous  in  surgery,  trhile  in  young  sub- 
jects resection  is  not  »o  very  fcitul.     Honco  wo  are  not  to  think  ol 
exartlculation  at  the  shoulder  or  hip  on  account  of  caries;  here  the* 
only  qiK'slion  is»  Is  the  gcucral  heiilth  of  the  patient  sucli  that  wo 
sliould  let  the  disease  run  its  course,  or  shall  we  arrest  it  by  rcset'tion  ? 
In  the  moat  fiivorable  cases  of  spontaneous  cure  there  will  be  anchy- 
Io«8  in  a  bad  poüUon ;  if  recovery  takes  place  after  resection,  tlie , 
extremity  remains  movable  at  the  shoulder  or  lup  joint.     These  chances 
speak  strongly  for  resection,  especially  at  the  shoulder-joint;  here  we 
might  decide  on  resection  quite  early,  even  in  order  to  get  the  patient 
about  soon  and  in  good  order.     Hosection  of  the  hip  is  open  to  one 
grave  objection :  wc  cannot  resect  the  acotibulum,  which  is  usually 
diseased  at  the  same  time,  or  we  can  only  do  so  imperfectly;  hence, 
when  tho  joint  is  much  diseased,  the  resection  is  imperfect;  slighter 
grades  of  the  affcciinn  may  oven  recover  wnthout  operation. 

In  the  dhote-Joint  the  state  of  affairs  is  more  favorable,  perhape  the 
meet  (avorablc ;  the  resection  of  this  joint  is  not  more  dangerous  than 
amputation  of  the  arm  ;  but,  in  favorable  cases,  after  resection,  quite 
a  useful  joint  is  loft,  while  after  spontaneous  recovery  there  is  gen- 
erally anchylosis;  in  these  oases  the  choice  is  easier:  we  prefer  re- 
section of  tlte  elbow-joint,  not  because  the  operation  must  l>e  done  1o 
save  life,  for  caries  of  this  joint  is  only  dangerous  from  long  duration, 
but  because,  while  the  danger  is  relatively  slight,  it  offers  good  chances 
of  motion,  and  in  any  other  case  there  is  usually  anchylosis ;  indeed, 
the  anchylosed  joint  has  even  been  sawed  out  in  «tier  to  obtain  a 
movable  false  joint.  Unfortunately,  more  recent  observations  on  the 
motility  of  arms  with  resected  joints  have  shown  that  tho  false  joints 
formed  after  operation  !)ccome  more  relaxed  in  the  oourse  of  years,  so 
that  finally  the  operated  extremity  does  not  remain  as  useful  as  was 
formerly  supposed.  The  case  is  very  diflereut  with  the  knM-Joint* 
here  resection  is  quite  a  dangerous  operation,  being  on  a  par  with 
high  amputations  of  the  thigh ;  after  resection  of  the  knee  we  oidy 
obtain  anchylosis,  which  is  also  the  result  of  spontaneous  recovery. 
Now,  as  this  operation  is  quite  dangerous,  and  as  it  gives  no  better 
results  than  non-operative  treatment,  in  case  the  disease  is  arrested,  it 
should  only  be  done  to  save  life,  and,  even  in  this  respect,  it  is  of 
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doubtful  ad\*aDtage.  I  bare  rarely  decided  on  an  opcmtion  fur  caricA 
of  the  kuoe-joint,  either  for  ampnlation  or  resection ;  we  can  only  pro- 
pose aniput.ition  when  aU  treatment  is  Ihiitlcss,  and  the  patient  ia 
failing  rapidly,  or  wlien  il  is  an  old  person  in  whom  exteutite  eniies 
of  the  joint  would  be  very  unlikely  to  heal. 

The  above  are  m^*  personal  opinions,  which  constantly  become 
more  fixed,  oa  I  sec  more  such  knee<lisooaea  recover  spontaneously. 
I  have  seen  many  cliildreu  die  of  coxitis^  and  consequently  am  rathoi 
in  favor  of  resection  of  iho  hip,  in  spite  of  the  vant  of  success  of  my 
OTTU  operations ;  the  only  deaths  I  have  seen  from  caries  of  the  knee 
hare  been  in  old,  marasniio  persons  and  those  with  tubercles  and  ex- 
tensive cavities  in  the  lung»,  while  they  have  been  rare  in  children ; 
in  all  of  these  cases  operation  would  have  been  useless.  Here  you 
have  my  belief  about  opemtions  of  caries  of  the  knee.  Other  surgeons 
have  diflerent  opinions ;  in  England,  especially,  the  operation  is  so 
pc^ulor  that  it  is  very  often  performed.  I  believe  that  many  German 
surgeons  share  my  views  on  this  subject,  others  ore  more  undecided, 
as  they  view  this  operation  more  favorably  from  having  seen  a  few 
Eucoessful  resections  of  the  knee-joint 

Now  we  come  to  the  wrist-joint  j  here  reaection  usually  consists  in 
the  removal  of  all  the  bones,  and  sawing  off  the  lower  surfaces  of  the 
radius,  perhaps  also  those  of  the  ossa  melacarjti.  I  have  perfomie«! 
this  operation  several  limca,  occasionally  with  brilliant  results,  the  hand 
becoming  perfectly  movable  and  the  6ngers  useful ;  two  of  the  pa- 
tients were  srnmstrcsscs,  and  were  able  to  resume  their  occupation, 
the  third  and  fuurth  unfortunately  lost  patience;  after  the  operation, 
when  the  wound  had  closed  except  two  fistuhr,  and  tlie  pain  hod 
ceased,  they  stopped  trcatramt;  there  wctc  still  some  carious  &]X>ls 
in  the  metacarpal  bones  which  should  hare  been  extirpated,  when  the 
nsult  would  eerlainly  have  been  as  good  as  il  was  in  the  previous 
cases.  I  should  have  liked  to  resect  tlie  hand  more  frequently,  but 
several  times  have  submitted  to  the  paticnt^s  special  request  to  am- 
putate the  forearm.  It  must  aeem  strange  that  a  patient  does  not 
readily  consent,  when  the  surgeon  proposes,  by  a  tolerably  saf«  opera- 
tion, such  as  resection  of  the  wrist,  to  preserve  llie  hand ;  I  always 
fiJt  obliged  to  say  that  it  would  be  several  months  before  the  wound 
bealed,  so  that  the  patients  should  not  expect  too  much;  they  replied 
that  it  was  too  long  a  time,  they  had  not  used  the  band  for  four,  five, 
and  eight  years,  and  it  always  pained  tbem ;  Uiey  were  tired  of  treaU 
mcnt,  and  had  decided  to  lose  the  hand,  so  they  would  not  again  un- 
dtüitake  a  long  eourao  of  treatment  I  hare  told  you  tlils  that  you 
may  see  what  obstacles  the  smgeon  runs  against  when  bo  honestly 
trie«  to  do  the  beut    All  tbo  cases  of  caries  of  the  wrist  arc  by  no 
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meaoa  suited  for  rcftCCiioD ;  vc  never  decide  on  an  operation  bcfbro 
tliore  is  cxtonsire  deslxuction  of  tlte  bones^  although  vre  know  that 
caries  of  the  %mst  very  mrely  spontaneous! v  rwsovers  with  movable 
joint.  Caries  of  the  wrist  is  not  fret|ue»t  as  compared  with  Uiat  of 
the  knoo  anr]  hip,  and  is  partirularlv  rare  in  cldldren,  being  more  £re> 
qnent  in  adults.  Tlie  cause  of  the  difficulty  of  recovery  is  partly  due 
to  local  conditions  which  we  have  previously  described.  Besides  thia, 
there  arc  about  the  hand  so  many  tendons,  most  of  whose  sheaths  pax^ 
tieipote  in  the  disease ;  the  fingers  are  stiffly  extended,  the  metacarpal 
bonex,  radius,  and  ulna,  are  also  frequently  diseased,  though  they  may 
be  o^ily  iifTecicd  with  periostitis.  Tlie  other  soft  parts  about  the 
hand,  especially  the  skin,  are  perforated  by  numerous  fistuhe,  or  even 
oxton&ively  destroyed,  so  that  the  most  favorable  circumstances  for 
reacotion  do  not  eicist.  Hence,  where  extensive  caries  of  the  hand  is 
accompnnie<l  by  eunaideruble  d<^nenition  of  the  neighboring  parts, 
amputation  of  the  forcvm  will  justly  assume  its  old  position.  Ex- 
traction of  single  metacarpnl  bones,  or  simply  sawing  off  the  radius,  is 
rarely  sufficient ;  I  have,  indeed,  seen  eases  where  the  disease  was 
limited  to  one  or  two  ino1acar|)al  bones ;  these  had  become  necrosed, 
and  the  disease  temiinatetl  at  that  point ;  the  piitient  was  sent  to  me 
for  amputation  of  the  hand,  and  was  much  j>Ioasod  when,  after  C-xam- 
ination,  I  told  him  that  amputation  was  not  necessary.  But  the^e 
cases  are  rare ;  usually  the  disease  advances,  and  is  not  arrested  by 
the  extirpation  of  the  bones  which  arc  cluefly  diseased.  I  think  that, 
on  the  whole,  total  resection  of  the  wrist  is  still  too  little  employed ;  ac- 
cording to  my  experience,  it  is  worthy  of  the  greatest  atttmtiun  from 
surgeons.  This  oj>eration,  as  well  as  a  similar  one  on  the  foot,  of  whic-h 
we  shall  speak  shortly,  is  well  supported  by  a  reasoning  that  has  been 
falsely  applied  to  resections  in  general;  L  c.,  If  resection  does  not 
afrest  Üio  local  disease,  we  may  still  amputate.  In  resections  of  the 
hatid  and  foot  this  is  true,  und  they  are  rarely  followed  by  p^-icmia, 
but  the  case  is  not  the  same  with  the  shoulder,  hip,  elbow,  and  haoc 
If  these  operations  are  unsuccessful,  if  SLiipptimtiou  be  exluiusling,  or 
pytetnia  occur,  wo  can  hope  little  from  amputation  or  cxarticulation. 
Lastly,  we  come  to  the  ankle-joint,  comprL^ing  the  joints  of  the  tarsus 
as  well  as  the  tibio-tarsal  arttculatinii.  Tlie  circumstances  here  very 
cloaely  resemble  those  for  the  wrist ;  although  caries  of  single  bones, 
«a  the  not  unfrequcnt  caries  nccroüca  of  the  ciilcaneus,  will  spontane- 
ously recover  witii  time,  especially  in  children,  just  as  scrofulous  caries 
of  the  fingers,  toes,  metatarsal  and  metacarpal  bones  do,  even  in  young 
adults,  caries  of  the  joints  of  the  foot  ran^ly  recover  spontaneouslv« 
and  in  old  persona  hardly  ever  do  so.  Consequently,  in  those  cases 
operation  will  frequently  be  indicated  at  some  stage  of  the  disease, 
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ftikl  on  superficial  obeerration  vre  might  think  that  resection  and  ex- 
tirpatioD  of  bone  should  be  very  commonly  resorted  to ;  but,  pracii- 
cftlly,  there  are  two  objections  to  the  extensive  resort  to  these 
ujR'rutions  in  caries  of  tlie  foot :  1.  The  exp<;rit'nce  that,  after  extirpa- 
tion of  one  bone,  the  disease  often  attacks  auolber,  and  consequently 
perfect  recovery  docs  not  result  2.  Tbc  fact  that  the  foot  must 
always  retain  sufficient  firmness  for  the  patient  to  wulk  j  80,  while  we 
may  remove  the  cuneiform  bones,  the  scuphoid  and  cuboid,  or  even 
the  astragalus  or  calcaneus,  if  we  remove  both  the  latter  bones,  and 
perhaps  also  saw  off  the  articulating  sm-faoes  of  tlie  tibia,  wo  should 
have  a  rather  useless  foot,  which  would  bo  worse  than  a  good  stump. 
Tlie  ciaitricea  occurring  at  llie  place  whence  the  bone  was  extirpated 
contract  greatly  after  a  time,  and  even  if  some  bone  form  in  this  cica- 
trix, still  it  is  not  pcgencrated  as  after  necrosis,  but  the  foot  contracts 
grcAtly  at  the  point  (lom  wliich  the  bone  is  absent,  and  thus  becomes 
distorted  and  useless.  These  arc  decided  objections;  moreover,  a 
good  stump,  such  as  is  left  by  ChoparVg  or  Pirogoff^i  operation,  is 
often  just  as  good  or  even  better  for  wiilktng  than  a  weak,  deformed 
foot,  and  it  requires  several  months  to  get  the  latter  into  shape, 
while  the  former  may  be  obtaine^i  in  six  to  eight  weeks.  In  one  case, 
I  remored  all  three  cuneiform  bones,  and  the  os  cuboid,  with  good 
results;  in  other  cases,  in  l»oy8, 1  have  removed  the  astragali«  ;  tlicn 
the  tibia  articulated  with  the  calcaneus,  the  new  joint  remained  mova- 
ble, and  the  patient  did  not  even  limp ;  such  results  arc  very  encour- 
aging for  tliis  operation.  Another  time  I  wished  to  remove  the  cal- 
caneous  alone  for  caries,  but  unexpectedly  found  the  lower  part  of  the 
astragnhis  affected,  and  Irnd  to  remove  it  also;  the  result  was  misci^ 
able:  the  young  boy  lay  six  months  in  the  word,  and  even  then  did 
not  recover,  so  I  amputated  at  the  lower  port  of  the  leg,  and  the 
wound  healed  by  first  intention  ;  a  few  weeks  later,  the  patient  left 
the  hospital  well,  with  a  good  wtxnlen  leg,  glad  to  be  rid  of  his  sore 
foot  Tlie  very  favorable  results  of  J^rogaff^»  amputation  make  a 
strong  opposition  to  resection  of  the  ankle-joint,  and  I  tltiuk  tliat 
experience  will  soon  speak  more  strongly  tlinn  now  against  too  great 
employment  of  exsoctJon,  and  for  airtjiutations  through  the  foot 

Resections  of  joints,  which  have  excited  so  much  controversy  tho 
last  twenty  yc-ars,  at  fu^  appeared  so  brilliant  from  the  favorable 
results  in  certain  joints,  such  as  the  elbow  and  shoulder,  that  they 
were  sometimes  too  much  resorted  to ;  this  is  the  fate  of  all  inventions 
of  the  human  mind.  We  are  only  now  gradually  coming  to  certain 
indications  for  these  operations ;  of  course  statistics  Imd  first  to  be 
collected,  and  it  wns  soon  found  that  resection  was  of  varied  value  in 
different  joints.    Although  I  am  not  prepared  to  sny  Uiat  the  questicm 
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is  crCQ  DOW  Bcttled,  ßüU  I  believe  I  have  given  jou  a  correct  rimmj 
of  the  present  positioD  of  affairs. 

I  cannot  refrain  from  makiBg  one  obscrrolion  at  the  close  of  lliis 
chapter.  In  the  Cantoa  Zurich  patients  who  had  been  successfully 
treated  for  caries,  hy  resection  or  amputation,  oft«Q  returned,  and. 
Bad  to  say»  many  of  them  who,  after  suffering  for  years,  had  been  per- 
fectly cured,  and  had  left  the  huspital  quite  strong,  came  back  after  a 
year  or  two  with  caries  of  other  bones,  or  with  tubercles  of  the  lungs, 
and  often  died  there.  I  have  been  unable  to  gather  any  extensive 
statistics  as  to  the  final  termJnutinns  of  b<3ue  and  joint  dJaeaaea,  but 
fear  that  tliey  will  prove  much  more  unCavorable  than  we  generally 
iuciiue  to  believe. 


LECTURE    XXXIX. 

A— Chronic  Scro»  SjuoTiti«, — Tlydroi*»  Artloalonmi  Chronlci»;  Anatomy,  Syrap- 
Uniu,  Treatueat. — AppeadU:  Clironio  Drupsic«  of  the  Slieotli*  of  the  Tuudona, 
S/DOTlal  Uamiaft  of  lb«  JoI»u  aj](l  Satwntaneoiu  Muoons  Biithb. 


A— CUfiOXIO  8EK0ÜS  STTNOVITIS.— HYDROPS   ARTIOüLOaDM   CUttOXI- 
009.— HYDEAUTIIKÜS. 

Tub  chronic  diseases  of  the  joints  tliat  we  have  now  to  desoribo 
arc  much  more  rare  than  fungous  synovitis  end  its  results,  which  we 
have  already  described ;  taken  altogether,  they  are  scarcely  so  fre- 
quent as  (he  former,  and,  as  a  body,  they  form  a  decided  contrast  to 
suppurating  infUmmations  of  the  joints,  for  they  never  spontaneously 
Huppuratc,  they  only  do  so  when  acted  on  by  repeated  irritations,  in- 
juries, etc.  Wo  shall  commence  with  the  most  simple  of  these  forms, 
with  chronic  serous  synovitis,  or  hydrops  articulorum  chronicus,  or 
h^-drarthrus.  Tlie  disease  consists  in  a  morbid,  slowly-increasing 
collection  of  rather  tbln  synovia;  the  synovial  membrane  changes 
very  little,  it  gradually  becomes  somewhat  thicker  and  firmer,  the 
connective  tissue  increases,  but  without  any  marked  increase  of  vas- 
cularity ;  the  tufts  elongate,  and,  allliuugh  the  vessels  fonn  into  loops 
at  their  apices,  the  substance  retains  the  firmness  of  connective  tissue, 
while  from  plastic  and  serous  inßltmtiou  it  grows  soft  and  resembles 
graoulatious  in  fungous  syno^ntis.  In  serous  avnontis  this  does  not 
occur;  the  entire  patliological  changes  of  tissue  are  very  slight,  even 
when  the  disease  has  lasted  a  long  w^hile.  Some  surgeons  wish  to 
consider  tliese  dropsies  of  thß  joints,  as  well  as  similar  diarases  of  tlic 
mucous  bursfe,  as  not  belonging  to  the  chronic  inflammatiuns,  but  as 
oonstitutJQg  peculiar  diseases.     This  docs  not  seem  to  me  iustifiiible. 
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Xo  one  will  dispute  that  cttronic  catAirbs  of  tbe  mucous  membmacs, 
vith  a  tcndoiuy  to  bjpersecretion,  &re  to  be  classed  among  the  chronic 
iuflaramatioas;  chronic  dropsy  of  the  synonul  mcmbraue  la  perfectly 
analogous  to  chronic  catarrh  of  the  mucous  membrunea. 

Oirontc  dropsy  of  the  joints  is  often  the  remains  of  an  acute  artio 
tilar  dropsy,  caused  by  contusions,  catchiog  cold,  etc,  as  bas  already 
\wcn  described  ;  but  in  many  cases,  also,  the  disease  is  chronic  from 
the  Btart,  and  remnins  so.  Ilydrartbrus  is  most  common  in  younj^ 
men,  and  occurs  most  frequently  in  tbe  knee-joint  j  it  often  comes  on 
both  sides ;  it  is  very  rare  in  the  shotdder,  hip,  or  elbow ;  I  have  never 
seen  a  pure  case  of  it  in  the  other  joints.  When  tbe  disease  is  well 
adv&nce<l  it  is  rendily  recognizeil,  and  even  the  biity  know  it  na 
"dropsj'  of  tbe  joint."  TI»e  joint  is  much  swollen,  fluctuates  all 
over;  in  the  knee  we  have  also  the  motion  of  the  patella;  it  is  lifted 
up  by  tbe  fluid,  and  may  be  readily  pressed  again  into  tlie  intcrcon- 
dyloid  fossa,  occasionally  with  a  perceptible  sound.  As  the  stirfaccs 
of  the  joint  are  united  by  firm  ligaments  (in  tlic  knee  by  tbe  lateral 
and  crucial  ligaments),  which  are  not  so  easily  stretched,  the  fluid 
collects  chiefly  in  tbe  mucous  bursa?  adjacent  to  tltc  joirit,  snd  on  tins 
account  we  may  often  diag^iosc  tbe  swelling  as  svnuvitis  by  bimplo 
inspection,  especially  in  the  knee-joint,  where  the  bursse  under  the 
tendons  of  the  extensors  at  both  sides  of  the  patella,  and  in  the 
popliteal  sjiace,  are  greatly  distended  by  the  fluid;  while,  on  the 
other  hand,  in  regular  sweiling  of  tbe  capsule,  the  enlargement  is 
regularly  round.  Sometimes,  also,  patients  with  this  disease  can 
mure  their  joiula  quito  freely  and  without  pain;  tliey  can  often  walk 
quite  a  distance,  and  occasionally  have  so  little  ineonvemencc  that 
ihey  <io  not  ask  advice  of  the  pliysJciau  ;  even  exaniination  of  the 
joint  by  palpation  is  painless.  Where  the  dropsy  of  tbe  joint  is 
considerable,  great  exertion  readily  causes  fatigue  of  the  limb,  as  well 
as  pain  and  increased  exudation;  however,  after  resting  u  wbile,  this 
passes  off,  and  generally  the  inconvenience  is  very  slight, 

llie  jirogiiosia  is  good  in  so  far  as  these  dropsies  of  the  joint  lead 
to  nothing  further;  the  fluid  may  increase  enormously,  but  that  is  all ; 
tmless  there  be  some  overstraining  or  injury,  tbe  disease  remains  ihc 
same.  As  regards  recovery,  the  prognosis  is  most  favorable  in  thoee 
caaea  where  the  disease  remains  after  an  acute  or  subacute  commcnco* 
DQcnt;  in  these  cases,  as  a  rule,  complete  recovery  takes  place  by 
roabsorption,  although  it  may  be  slow.  On  the  other  bimd,  those 
cases  where  tbe  disease  is  chronic  in  its  commencement  and  course 
are  very  obstinate,  and  arc  often  extremely  diflicult  to  ctire. 

The  trcntmcDt  consists  in  the  application  of  the  remedies  already 
described,  which  are  to  be  pcrsevcringly  used  while  the  joint  is  kept 
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at  perfect  rest,  viz.,  tincture  of  iodlac,  flying  Uisten,  and  comprca- 
sion.  The  latter  is  the  moat  effective  remcfly,  but  it  must  be  etrong 
»od  contdnucd  (ftuxKd  coinprcs&ion,  acuonliDg  to  yolkmann) ;  we  may 
apply  firm  dressings  with  moist  or  elastic  btuidjiges ;  the  patient  must 
Ho  slUI  during  the  treatment;  if  there  Bhould  bo  any  oedema  of  the 
leg,  it  will  do  no  liarm,  but,  if  the  toes  grow  blue  aad  cold,  the  band- 
age must  be  removed.  If  tlic  patient«  will  not  submit  to  thia  treat* 
meat,  we  may  let  them  wear  a  lur^jc  inercurial  plaster,  with  a  snugly- 
fitting  knee-cap  of  leather  with  elastic  iusertiocB,  which  prevents  too 
much  motion  of  the  joint,  and  gives  the  limb  more  firumess  and  ee- 
curity  in  walking.  If  all  this  treatment  dues  no  good  after  montlu 
or  years,  or  if  the  improvemout  Iujä  only  been  temporary,  we  may  stUl 
resort  to  simple  tapping,  or  to  tapping,  followed  by  injection  of  iodine. 
Usually  simple  tapping  does  little  good.  Vou  pass  a  fine  trocar  into 
the  joint  alongside  of  the  patella,  allow  the  fluid  to  How  out  slowly, 
and  close  the  canula  a  little  before  it  has  all  escaped,  so  that  no  air 
may  enter  the  joint,  then  cover  the  wound  with  adhesive  plaster; 
DOW  paint  the  joint  with  tincture  of  iodine  and  envelop  it  with  wet 
bandages  or  a  coUodial  bandage,  and  in  some  cases  you  may  attain  a 
cure ;  there  will  be  a  mpid  collection  of  semm  and  some  [>aiu  in  the 
joint ;  this  new  fluid  may  be  completely  absorbed.  If  this  operation 
has  done  no  good,  if  tlic  fluid  collects  again  to  the  same  amount,  and 
remains  unchanged,  you  may  make  the  tapping  followed  by  injeclioji 
of  iodine.  This  oiieration  is  not  free  from  danger;  you  perform  it  as 
follows;  First  tap  the  joint  carefully,  as  above  directed,  then  fill  a 
well-made  syringe  with  a  mixture  of  oflicinal  tincture  of  iodine  and 
distilled  water  in  equal  parts,  or,  if  you  wish  to  be  very  careful,  one 
|)art  of  tincture  of  iodine  to  two  of  water;  after  seeing  that  there  is 
no  air  left  in  the  syringe,  yxm  may  inject  from  one  to  two  ounces  of 
this  mixture,  according  to  the  amount  of  previous  distention  of  the 
joint ;  keep  the  fluid  in  the  joint  three  to  five  minutes,  according  to 
the  pain  induced,  then  let  it  escape  slowly ;  now  carefully  close  tho 
wound,  and  make  compression,  as  above  described.  A  new  acute 
serous  exudation  always  results ;  this  remains  stationary  about  eight 
days,  and  is  then  slowly  absorbed,  and  recovery  usually  follows.  Of 
eourse,  under  such  treatment,  as  after  simple  dipping,  the  patient 
must  remain  absolutely  qtilct,  for  there  is  always  iuflunimalion,  and 
perfect  rest  is  the  first  requirement  in  inflamed  joints.  It  is  not  quite 
evident  why  it  happens  that,  when  tincture  of  iodine  comes  in  contact 
with  a  serous  membrane  wliirh  was  dUposed  to  excessive  secretion, 
even  for  a.  short  time,  it  should  have  such  an  influence  in  altering  and 
arresting  the  secretion  ;  formerly  it  was  thought  that  after  these  in- 
jections, which  were  advantageously  used  in  many  chronic  dropsies 
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of  serous  membranos,  tbere  was  adhesive  inflanitnatioD,  a  union  of 
the  »urfaces  of  the  seroua  sac,  and  its  conscquont  ob1it«rution  ;  tliisis 
by  no  means  the  case,  at  least  after  the  successful  injections  of  iodine 
iu  hydrops  articuli ;  if  auch  adhesions  occurred  here,  tlie  joint  n'ould 
become  staff.  What  really  occurs  is  as  follows :  Tlio  iodine  is  de- 
posited in  the  eurfaoe  of  Uie  membrane  and  in  the  endothelium ;  it 
remains  here  for  moutlis,  at  least,  aud  by  itj*  presence  appears  to  pre- 
vent further  secretion.  At  first  there  is  strong  fluxion  with  serous 
exudation  (acute  serous  synovitis),  but  the  serum  is  again  absorbed 
by  the  stiU'distcndcd  vc&scls,  and  subsequently  the  membrane  shrinks 
to  the  normal  volume  by  coiidensalioQ  of  the  connective  tissue,  which 
flubscqucnlly  remains  more  dense.  So  we  may  consider  tlio  process 
of  cure  HA  analogous  to  the  similar  process  in  the  tunica  vaginalis 
propria  testis,  in  the  cure  of  hydrocele  of  the  tunica  vaginalis,  or 
water-rupture ;  after  injections  of  iodine  in  hydrocele,  there  has  been 
an  opportiuiity  of  making  many  examinations,  from  wUicb  the  oouree 
of  the  cure  appears  to  bo  as  above  stated;  the  shrinkage  of  the  serous 
membrane,  with  new  formation  of  endothelium,  seems  to  mc  to  be  the 
final  cause  of  the  arrest  of  the  secretion. 

Iodine  injections  in  hydrartlirus  are  made  by  few  surgeons;  I  have 
seen  them  mode  three  times,  and  Have  made  two,  always  with  good 
result ;  but  this  is  not  always  the  case;  then  they  mu.st  be  repejitoH, 
but  I  wani  you  against  repeating  them  too  soon :  you  should  at  alJ 
events  first  allow  the  acute  stage  after  the  operation  to  subside. 
Coses  have  also  occurred  where  severe  inflammations  of  the  joint  have 
resulted  after  these  iodine  injections,  which  have  been  most  used  in 
France  because  they  are  a  P'rcnch  invention  (of  Jioinat  and  Vdpeau) ; 
as  so  c^ten  happens  in  traumatic  articular  inflammations,  the  acute 
serous  synovitis  became  purulent;  in  favorable  cases  there  was  re« 
covery  with  anchylosis,  in  some  cases  amputation  was  necessary,  In 
other  cases  the  paticnta  died  of  pynDniiit.  The.sc  unfortunate  termina- 
tiotis  of  so  operation  done  for  a  disease,  which  is  obstinate  it  is  true, 
hut  not  dangerous  to  life,  have  justly  rendered  injection  of  iodine  into 
the  joints  unpopular;  it  ia  always  dangerous  to  the  joint  and  to  life, 
and  hence  should  be  done  as  rarely  as  possible. 

The  dia<;nc9is  of  hydrarthnis  is  usually  simple,  and  the  disease 
ftlwaya  very  difl'ert'ut  £rotu  chrooio  fungous  purulent  synovitis ;  how- 
ever, I  would  caution  you  that,  in  the  commencement  of  tumor  albus, 
also,  there  is  ocrasionally  a  slight  amount  of  serous  ejcudation,  and 
even  fluctuation,  in  the  joint,  so  that  at  first  the  diagnosis  cannot  always 
be  exactly  made ;  but  observation  for  a  few  weeks  suffices  to  show  the 
nature  of  tJje  disease,  and,  moreover,  hydrops  articulorum  occurs  chiefly 
in  young  adults,  while  tumor  albus  is  most  frequent  in  children. 
33 
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OHBONIO  DROFStes  OF  THE  8HEATES  OF  THE  TENDONS,  UUCOTTS  »0030, 
A»D  BTBOVlAli  U£UMAä. 

We  shall  now  say  Bomethtng  of  the  chronic  dropsies  of  the  sheaths 
of  the  lenduns.  The  diseftse  consists  in  an  abnormal  increase  of  the 
Bjnoria,  eecrcted  from  the  sheath  of  the  tendon,  for  facilitating  the 
motion  of  tlio  tendon,  and  in  abnormal  distention  of  the  sac.  The 
sheaths  of  the  t^^ndons  of  the  hand  are  most  frequently  affected. 
Tliero  is  a  gradual  formation  of  a  »veiling  in  the  hotlow  of  the  band 
and  lower  end  of  the  volar  side  of  the  forearm ;  and  we  may  diatinctlj 
feel  the  passage  of  a  fluid  in  the  sheatli  of  a  tendon  from  the  vola 
manus  to  the  forearm,  under  the  hgamcntum  carpi  volare  and  back 
again.  The  Sngexs  arc  generally  flexed  and  cannot  be  fully  extended ; 
the  movements  of  the  hand  and  fingers  aro  somewhat  limited  ;  there 
!s  not  necessarily  any  pain,  and  the  patients  do  not  usually  apply  to 
a  Burgeon  till  the  disease  has  attained  a  high  grade. 

Another  form  of  this  disease  is  partial  hernial  ectasia  of  the  sheath 
of  the  tendon,  with  dropsy.  On  the  sheath  there  forms  a  sac-like  pro- 
trusion, aliout  the  size  of  a  pigeon*!  ^g,  containing  an  abnormal 
amount  of  synovia  of  the  sheath. 

Fts.  85. 


DUeiAm  of  Xbo  ordlaity  saos'l'^o-    i>  tsndcm ;  ft.  slipilb  nf  Uie  teodoa  with  dropileal  btmlll 

^rouiuloD  upward ;  >::,  ikln. 

In  ordinarj*  surgical  language  this  is  called  a  ganglion  when  it 
oomes  on  the  bach  of  the  hand.  It  is  of  far  more  frequent  occurrence 
than  dropsy  of  the  whole  sheath  of  the  tendon,  but  it  only  comes  at 
certain  places.  Ganglia  are  most  common  on  the  dorsal  surface  of  the 
wrist,  where  they  arise  from  the  sheaths  of  the  extensor  tendons ;  they 
are  more  rare  on  the  volar  surface  of  the  hand  and  higher  up  the  fore- 
arm, rarer  still  on  the  foot,  where  I  have  found  them  most  frequently 
on  the  sheaths  of  the  peroneal  tendons.  These  ganglia  usually  con- 
tain a  thick,  mucous,  vitrcous-looldng  jolly.  Tlie  contents  of  previous- 
Iy-dcscril>(?d  exionaive  exudations  in  the  sheaths  of  the  tendons  may 
also  consist  of  clear  jelly ;  but  frequently  there  are  also  innumerable 
white  bodies,  like  melon-seeds,  which  are  not  organized,  but  usually 
consist  of  pure  amorphous  fibrine.    These  bodies  may  be  present  in 
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such  numbers  that  no  fluid  can  be  eracuatcd  on  puncturing  these 
sacs.  Sometimes  we  caa  diagtiose  these  fibrine-kcmcls  beforchani), 
^ni  their  giving  rise  to  a  strong  friction-sound,  such  as  occurs  in 
subacute  inflammation  of  the  sheath  of  tlic  tendons. 

Iq  the  treatment^  we  must,  above  all,  bear  in  mind  that  we  should 
avoid  any  operation  that  might  induce  suppurative  inflammation  of 
the  sheath  of  the  tondon,  and  might  dusablofor  a  long  time  or  possibly 
cause  a  stiGTbaud  in  a  patient  who  had  beon  but  Utile  inconvenienced 
by  his  ganglion.  Remedies,  such  as  mcrctiry  and  iodine,  which  so 
dttiQulate  reabsorptioQ  in  cases  of  acute  or  subacute  inflammation,  are 
of  little  use  here.  The  simplest  and  their  most  frequent  operation  is 
rupture  of  the  ganglion.  If,  as  is  customary,  the  ganglion  be  on  the 
dorsal  surface 'of  the  hand,  wo  take  the  flexed  hand  of  the  patient  be- 
fore us,  place  the  two  thumbs  close  together  on  the  ganglion,  and 
make  strong  pressure ;  ihi»  sometimes  ruptures  the  sac,  the  fluid  is 
efl'used  into  the  suboutAneous  tissue,  and  then  readily  reabsorbed. 
^Vhen  this  method  succeeds  readily,  there  is  not  much  objection  to 
it,  except  that  it  does  not  always  oauso  a  radicttl  cure.  l*he  small 
subcutaneous  opening  of  the  sac  soon  closes,  the  fluid  colIc<:ts  again, 
and  the  disease  continues  as  before.  If  wc  cannot  rupture  the  sac 
with  the  tbumbs,it  has  been  recommended  to  do  so  with  a  quick  blow 
by  a  broad  hammer;  although  this  succeeds  now  and  then,  I  would 
not  reooramend  it  to  you,  for  if  unskilfully  d<me  it  may  cause  a  severe 
oootusioD,  whose  consequenoes  we  cannot  always  master.  When  the 
sac  is  too  thick  to  rupture  with  the  finger,  I  employ  aubcutaneous  di»- 
cieion  /  I  pass  a  narrow,  short,  cun'O-pointcd  knife  {IHeJfcnhacIi'a 
tenotome)  horizontally  into  iJio  sac,  and  with  the  point  of  the  knife 
make  numerous  incisions  on  the  inner  wall  of  the  sac,  I  then  draw  the 
knife  slowly  out,  meantime  pressing  the  fluid  out  of  the  sac.  I  then 
at  onoe  apply  a  compress,  envelop  the  hand  and  forearm  in  a  wet 
bandage,  to  prevent  any  extensive  nioUon,  and  hare  tbe  forearm  car> 
ried  in  a  sling  four  or  Ave  days.  Then  the  bandage  is  removed,  (be 
!:mall  opening  is  healed,  and  the  ganglion  docs  not  usually  return,  as 
it  is  apt  to  do  oftt^r  simple  evacwition.  The  entire  hernial  sac  hiis 
oflea  been  entirely  removed,  sometimes  successfully  without  suUse- 
qoent  inflammation,  but  at  other  times  with  suppuration  of  the  sheath 
or  loss  of  motion  of  the  linger,  so  that  I  do  not  recommend  this  pro- 
ceeding to  yon. 

The  treatment  of  extensive  dropsies  of  the  sheaths  of  tendons  in 
the  pal:n  of  the  band  and  forearm  is  much  more  difllcult,  since,  for 
rariouB  reasons,  subcutaneous  discision  is  not  avülable  here,  and  r«- 
Borbcnts  are  of  little  use ;  the  only  thing  left  is  to  try  other  mcthodS| 
which  often  at  least  induce  some  suppuration.     Take  into  oon^dai»- 
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tion  then  whether  it  be  reaUy  necessar)-  to  do  any  thing-  severe.  If 
the  dtsturbanoe  be  not  so  decided  as  to  greatly  interfere  with  the  p»- 
Lieut*s  business,  you  had  belter  leave  things  alone.  But,  if  ftomethiii^ 
must  be  done,  your  choice  is  almost  limited  to  two  method.*!,  viz. :  an 
cjitensivc  incisiuu  and  jnincljon,  with  auboequcnt  injection  of  iodiue. 
When  you  makti  the  punction,  which  I  prefer  to  incision,  you  should 
choose  a  trocar  of  medium  size,  as  the  6brinou5  bodies  will  not  escape 
Uiroug-h  a  veiy  fine  ona  You  will  often  have  trouble  in  evacuating 
them  even  throufi^h  a  large  canula;  then  you  will  facilitate  the  opera» ^ 
tiou  by  injecting  tepid  water  tlirough  the  canula  from  time  to  time,  bo 
that  the  increaacd  amount  of  fluid  will  aid  tho  escape  of  the  alippcry 
fibrine-kcmcla.  As  already  mcDtioned,  the  quantity  evacuated  ia  often 
]ai^  I  once  took  one  and  a  half  luntblerful  from  a  tendon-sac.  After 
all  has  been  removed,  fill  a  syringe  witli  an  ounce  of  a  mUturc  of 
equal  parts  of  water  and  tincture  of  iodine,  or  a  corresponding  quan- 
tity  of  solution  of  iodine  and  iodide  of  potassium,  and  inject  it  slowly. 
Let  it  remain  in  the  s&c  one  to  two  minutes,  and  then  escape  slowly. 
Now  remove  the  canula,  cover  the  wound  with  a  small  compress,  bind 
op  the  hand  and  forearm  carefully,  and  put  itonasplintv  The  patient 
should  stay  in  bed  several  days.  The  operation  is  fi>llowed  by  a  con- 
siderable swelling,  due  to  collection  of  fluid  as  a  result  of  acute  in- 
flammation of  the  serous  snc.  If  tho  tension  become  decided,  wo 
should  remove  the  dressings,  carefully  close  the  puncture  with  plaster^ 
then  paint  the  swelling  with  strong  tincture  of  iodine.  In  the  more 
&vorable  cases,  the  swelling  will  then  gradually  subside,  become  less  ^ 
painful,  and  in  the  course  of  two  to  three  weeks  disappear  entirely.  In 
many  other  cases,  however,  there  will  be  some,  even  if  very  temporary, 
suppuration,  which  may  be  checked  and  subdued  with  ice.  In  the  worst 
cases  there  may  be  extensive  suppuration  of  the  sheath  with  necrosis 
of  the  tendon,  and  its  results.  Of  coarse,  opening  the  whole  sao  nal< 
uraUy  induces  suppuration. 

On  this  occasion  I  must  again  repeat  that  there  may  be  hernial 
protrusions  from  Uie  capsule  of  the  joint,  jii5it  as  from  thfi  sheaths  of 
the  tcndbns,  which  may  become  dropsical  without  tho  dropsy  extend- 
ing to  the  entire  synovial  membrane.  Tlic  fibres  of  the  capsule  sepa- 
rate, and  the  synovial  membrane  passes  between  them  into  the  sub- 
cutaneous tissue  in  form  of  the  finger  of  a  glove.  Altliough  such 
fonnations  of  round,  pedunculated,  long,  wreath-like,  and  other  shapes 
may  develop  from  any  joint,  they  are  chiefly  met  in  the  knee,  hand, 
and  elbow ;  in  tltc  latter  I  have  oltcn  seen  these  isolated  dropsies  of 
hernias  of  the  s^-novial  sac  communicating  with  the  joint;  they  are 
accompanied  by  slight  stiflucss  of  tho  joint. 

I  urgently  warn  you  against   operation  on  these  ganglia  of 
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the  joints ;   this  operation  may  be  followed  by  suppuration  of  the 
joint 

CartÜAginous  bodies,  euchondromata,  sometimes  even  ossifying^ 
occur  in  the  tufts  of  the  sheath  of  tho  tendons.    Lipoma  {L,  arbore^ 
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cfns  of  J.  Midier)  luui  also  been  seen  in  tlie  villi.     The  tumors  should 
only  be  removed  when  they  cause  decided  inconvenience. 


Here  ve  shall  also  speak  of  fistulno  and  cliionic  dropsies  of  the 
9ubctitaneous  mucous  bursan^  If  one  of  these  buisic  be  opened  by  a 
simultaneous  skin-vround^  we  often  have  protracted  suppuratiun  from 
the  sac,  which  is  not  dangcmus,  it  is  true,  although  there  may  he  an 
extension  of  the  suppurntion  to  the  subcutaneous  cellular  tissue, 
which,  from  its  duration,  may  prove  very  annoying ;  even  after  tlie 
greater  part  of  the  wound  is  healed,  a  fine  oi>cmng  nfmains;  through 
this  a  probe  may  be  passed  into  the  sac ;  a  moderate  quantity  of  serum 
is  daily  evacuated  through  tills  fistula  of  the  mucous  bursfp.  We  may 
sometimes  heal  these  Hstulee  by  cauterization  witli  nitrate  of  silver  and 
oompreasion  by  adhesive  plaster;  but  in  some  oases  they  axe  very  ol> 
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BÜnate.  Then  you  may  attempt,  bj  injecting  tincture  of  iodine,  to 
excite  a  more  Intense  suppuration  of  tbe  inner  well  of  the  sac,  and 
thus  cause  it  to  atrophy  or  become  adherent ;  but  a  quicker  way  is  to 
iutroduce  a  blunt-pointed  knife  through  the  fistula  and  slit  up  tba  j 
sao  and  superjacent  skin,  so  as  to  expose  the  whole  interior ;  granuht- 
tions  will  gradually  äpriiij^  up,  and  the  wound  will  finally  heaL  I  de- 
cidedly prefer  this  method. 

I}rop8ie9  of  the  mtbciäattrous  mticoita  bursa?  are  perfectly  analo- 
gous to  the  alKjvc-deseribcd  dropsies  of  the  shesiths  of  tendons.  Per- 
liaps  thoy  may  occasionally  bo  caused  by  pressure  or  blows,  but  in 
many  cases  it  is  iiupossiblc  to  find  any  ex,cittag  cause.  Although 
dropsies  may  occur  in  any  of  the  constant,  or  occasioruilly  in  nowly* 
formed  subcutaneous  mucous  bursse,  they  are  particularly  frequent  in 
the  bursa  pnupatellaris,  which,  according  to  Xm/jarf,  often  consists 
of  two  or  three  mucous  bursa?,  lying  over  each  other,  sometimes  en- 
tirely closed,  at  oLhers  crimmunicating  with  each  other.  Dmpsy  of 
the  bursa  pncpatellaris  is  very  easy  to  recognize,  for  the  tumor,  which 
attains  al>out  the  size  of  a  small  apple,  is  very  evidently  situated  on 
the  patella,  and  examination  plainly  shows  that  the  sao  contaming tbe 
fluid  docs  nut  communicate  trith  the  knee-joint.  This  disease  often 
begins  acutely  or  subacutely;  the  fluid  collects  rapiilly,  tlie  swelling 
is  painful,  the  skin  over  it  is  red,  and  the  patient  cannot  walk  well 
Tlic  terminations  are  various;  there  Is  often  entire  reabsorption  of  the 
fluid,  and  n  return  to  the  normal  state ;  In  other  rases  the  reabsorp* 
tiun  is  partial,  the  acute  symptoms  subside,  and  the  state  gradually 
booomes  chronic.  I^upture  of  the  sac  Is  one  of  the  rarer  terminations ; 
this  may  be  subcutaneous;  the  fluid  is  emptied  into  the  subcutaneotiB 
oellular  tissue,  and  induces  dilTuse  inflammation.  Rupture  of  both  sao 
and  skin  is  the  rarest  result ;  the  disease  then  runs  the  course  of  a 
punctured  or  incised  wound  of  the  bursa,  of  which  we  have  already 
spoken. 

The  form  uf  the  disease  which  is  chronic  from  the  start  is  more 
frequent  than  the  aoute.  It  begins  slowly,  without  pain,  and  is  more 
frequent  in  old  than  in  young  persons.  In  England  this  clironio 
dro[tsy  of  the  bursa  pni^patellaris  is  called  "  housemaid's  knee  ;'*  there 
it  is  said  to  occur  particularly  among  the  servant-women  who  have  to 
scrub  Uie  stairs  on  their  knees.  Dut  it  seems  to  me  very  doubtful 
whether  tliis  has  any  eflect  on  the  occurrence  of  the  disease,  for  it  lias 
been  shown  by  many  anatomists  that  in  a  kneeling  position  the 
weight  of  the  body  does  not  come  on  the  patell«,  but  on  the  condyles 
of  the  tibia.  To  bring  the  anterior  surface  of  the  patella  on  the 
ground,  it  would  be  necessary  to  Uc  almost  on  the  belly. 

The  contents  of  these  dropsical  sacs  are  much  leas  tenacious  than 


HOUSEMAID'S  KNEE. 


486 


chose  of  sheaths  of  the  tcnclons ;  but  not  uiifrcqticntljr  these  sacs  also 
coDlaia  librinoua  bodies,  wliich,  on  palpation,  give  a  fncUou-sound, 
like  that  made  by  starch-meal  when  rubbed  betn'ecn  the  fmgcrs.  lu 
the  course  of  time  the  sac  itself  is  thickened,  the  more  ao  the  older 
the  disease. 

Only  the  acute  ca.sca  oome  under  the  surgeon's  notice  They 
should  be  treated  as  follows ;  First  of  all,  the  patient  should  be  kept 
quiet;  then  paint  tlie  swelling  freely  with  tincture  of  iodine.  Under 
this  treatment  the  dropsy  gcDcrally  subsides  rapidly;  any  remainiog; 
fluid  you  may  attempt  to  remove  by  oompresuon  with  adhosiro  ploo- 
ter  or  bandages ;  or  yon  may  from  the  first  employ  compression  with 
wet  bandages,  or  envelop  the  knee  in  wet  compresses;  mercurial 
MÜve  and  mercurial  plaster  are  aUo  of  good  scrricc^ 

ChroniQ  dropsy  of  the  bursa  pnepotellaris  iLiuolly  causes  so  little 
iDOODveiiicucc  that  it  is  generally  of  long  standing  before  it  comes  to 
the  surgeon's  notice.  Most  persons  scarcely  have  their  movements 
tm[>aired  by  the  disease ;  others  say  that  they  tire  sooner  than  for* 
merly  in  the  affected  limb.  The  afieclton  is  usually  limited  to  one 
side,  but  may  attack  both.  It  is  generally  very  dUGcult  to  cure  chronic 
dropsy  of  the  bursa  pra'patelluris  by  the  rvmedtes  above  mentioned. 
The  trouble  may  be  removed  by  operation.  Tapping  is  no  more  a 
radical  cure  here  than  in  other  dropsies,  as  new  fluid  collects  ;  for  tap- 
ping to  prove  efficacious  it  should  be  followed  by  injection  of  tincture 
of  iodine.  ITiis  is  free  from  danger,  if  the  patient  subscqueuUy  keeps 
quiet;  tbe  result  is  generally  a  radieul  cure.  Another  treatment  is 
splitting  up  the  sac,  which  is  followed  by  its  suppuration.  If  the  sac 
be  very  thick,  it  is  justifiable  to  extirpate  it  entirely,  wlncli,  however, 
should  be  done  very  carefully  to  avoid  injuring  the  adjacent  capsule 
of  the  joint.  R.  Volkmann  has  recommended  a  plan  of  trcatmeol 
which  I  have  often  employed  with  good  results,  L  e.,  forced  comprce- 
sion ;  a  well-padded,  hollow  splint  of  tin  or  wood  is  applied  to  tbo 
back  of  the  knee,  nnd  the  knco  is  dra^vn  as  firmly  aa  possible  against 
it  by  means  of  flannel  bandages;  this  compression,  whidi  usually 
causes  oedema  of  the  foot,  and  sometimes  severe  pain,  should  bo  ood- 
tiuued  several  days.  Heabsorption  results,  in  two  or  three  days,  in 
small  hygromata;  in  six  or  eight  days,  in  large  old  ones.  I  have  seen 
very  good  results  from  this  plan,  not  only  in  hygroma  praepatellare, 
but  also  in  dropsy  of  the  knee ;  in  dropsy  of  the  sheaths  of  the  teo* 
doDs  it  rarely  does  any  gt)od. 
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LECTURE    XL. 

Chroolo  UheuiDftÜa  Inßunnuüoo  of  tba  Joiau.— ArthrltU  Dsrorman«. — M^tnni 
CoxK  SeoilA. — Anilomj,  DiffBrenl  Foram,  Sfoiptoni«,  Düi^noü«,  Progooal«, 
TrMtmcDt. — Appetidix:  Foreiffo  BcdiM  tn  Uu  Joint« :  1.  Kibriuou  Bodtw; 
8.  CartiUgiiioi»  oiul  Bonjr  Bodle«;  SfmpUpmatoIog;,  OpeiAtiuoa. 


C  qnRONTC  RHEUMATIC  IXFLAHMATIOH  OF  THE  JOINTS— CHBOSIC 
ASTICULAR  BHEUMATISM-ARTIUUTE  SECILE-BllEUlfATlC  GOCT— 
AETHEITIS  DEFOKMANS-MALUM  SENILE  COXM. 

Vov  will  be  friglitonwl  at  this  crowd  of  names,  which  all  refer  to 
the  some  uutomical  morbid  cbuiges,  and  you  will  rightly  ask,  Wbj 
HO  many  names  for  the  same  thing?  When  a  dineaiie  has  reocivod  so 
many  dc&tgii»tions,  it  is  oflcu  a  sign  that  it-s  Datiiro  is  not  correctly 
imderstod,  or  that  there  have  been  Taiious  views  regarding-  it  at  dif- 
ferent litncB;  but  this  is  not  the  case  here,  for  the  process  has  altrays 
been  regiirded  in  tbe  same  way,  and  all  observers  fully  agree  in  their 
dcdsionfL  It  will  be  best  to  commence  with  the  anatomy.  The  dis- 
ease cbiefly  afTects  the  cartilage,  secondarily  the  synovial  membmne 
also,  as  well  as  the  periosteum  and  bone  ;  in  most  cases  the  carlilaga 
is  primarily  altAckcd.  The  chanfifes  that  we  find  in  the  cartilage  oi« 
as  follows :  In  some  places  it  becomes  nodular,  then  rough  on  the 
enrfaco,  may  be  palled  into  ßlaments,  and,  when  the  disease  is  far  ad- 
vanced, it  is  altogether  absent  in  places,  leaving  the  bone  exposed 
quite  smooth  and  pohshed.  If  you  examine  the  cartilage  that  is  brolcen 
up  into  ttlamonts,  yon  will  find  even  microsoopicjiUy  that  the  intcjrcl- 
lular  substauoe,  which  should  be  homogeneous,  is  filamentary.  You 
also  find  that  the  cartilogt^-cavities  are  enlarged  and  contain  celts, 
wliich  arc  dividing  up;  but  these  cells  are  not  so  small  or  slightly 
developed  us  is  customary  iu  ccU-fonnations  occurring  in  infiamma- 
tions ;  they  are  well  formed,  and  sometimes,  from  a  somewhat  thick- 
eoed  membrane,  arc  recognizable  as- now  cartilage-cells ;  the  clianges 
pit^rcas  very  slowly,  and  the  newly-formed  cells  go  on  to  a  rather 
higher  p-nde  of  histological  development  than  in  the  above-describc«! 
forms  of  inOammation  (Fig.  87) ;  the  intercellular  substance  does  not 
soften,  as  in  lirflammations  generally,  but  breaks  up  into  filaments; 
thJiB  is  a  characteristic  peculiarity  of  the  disease,  but  there  are  also 
various  others.  The  rough  cartilage  does  n&t  resist  tJie  friction  of  the 
articular  surfaces,  but  is  gradually  nibbed  through,  and  is  worn  down 
to  the  bouc. 

Immediately  under  tbe  cartilage  there  is  always  a  layer,  even  if  it 
be  very  thin,  of  compact  bony  substance;  Iving  next  to  this  are  the 
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spongy  cmls  of  the  epiphyses;  aflcr  tbo  cartÜBge  is  destroyed  the 
friction  affects  tliis  layer,  and,  as  a  result  of  the  mcchanioal  irritation, 
new  bony  subslance  is  formed  in  tliia  layer;  under  the  point  of  irrita- 
tion tbo  medulla  of  the  spongy  substance  oasifieti  to  a  alight  extent. 
The  adjacent  bones  are  gradually  ground  off  by  the  motions  in  the 
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joint,  but,  as  the  friction  constantly  causes  the  formation  of  new  bone, 
the  part  ground  off  usually  rcmaina  firm  and  smooth,  as  the  hard- 
ening always  preceded  the  atrophy  from  friction ;  hence,  if  the  joint 
remain  movable,  a  considerable  portion  of  the  bono  may  be  worn  oS^ 
and  the  defective  articular  surfooe  of  tbo  bone  may  still  remain  smooth. 
In  the  hip,  these  ground  suHaoes  are  at  the  upper  surface  of  the  head 
of  the  fi;mur,  and  in  the  acetabulum;  in  the  knee,  they  are  on  the 
ooodylea,  etc  In  these  changes  tlie  neck  of  the  femur  may  be  oo\r- 
ercd  with  osteophytes  in  some  places,  while  induration  goes  on  at  the 
smooth  Burfaoes.  The  neck  of  the  femur  may  be  surrouuded  by  ostach 
pliytca,  and  thus  acquire  a  oharacterislic  shape.     Tliis  will  sometimes 
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oomc  up  ia  very  peculiar  forms ;  id  one  place,  atrophy,  iu  another, . 
formation  of  bone,  in  the  same  case,  alongside  of  each  other  in  the 
same  bone.     The  disease  not  imfrequcutly  begins  aa  nodular  prolifera- 
tion of  cartilage,  and  ends  vith  atrophy  of  cartilage.     1  think  you  ore 
already  acqiuünted  with  this  combination  of  atrophy  and  new  fonna- 
tlon  in  chronic  iuBummatory  processes ;  only  call  to  mind  caries,  the  ■ 
type  of  ulcerative  ppoccssea ;  there  we  also  saw  destruction  gcAng  odI 
at  the  ulcerated  surface,  and  extensive  new  formations  around  iU 

The  abore  changes  in  the  cartilage  and  bone  are  accompanied  by 
some  in  the  synovial  membrane,  which,  however,  do  not  differ  mudi 
from  those  in  chronic  dro|>sy  of  the  joint ;  this  contains  a  slightly-in- 
creased amomit  of  synona,  which  is  cloudy,  thin,  and  mixed  with  the 
grouud-dowa  particlea  of  cartilage.  The  membrane  itself  is  thick«, 
ened,  slightly  vascular,  the  elongated  tufts  alone  have  more  vascular' 
loops  in  their  apices.  Parts  about  (Jic  joint  may  participate  in  the  in- 
6ammation — [x^riosteum,  tendons,  and  muscles,  lliese  occA^nally 
ossify  very  slowly,  so  that  the  ends  of  the  bones  arc  often  covered  with , 
bony  masses ',  this  bony  proliferation  is  sometimes  very  extensive. 
form  of  these  osteophytes  is  very  different  from  those  with  which  ' 
arc  already  acquainted ;  they  are  flat  and  roundish,  not  sliaped 
pointed  stalactites,  but  look  like  a  fluid  which  had  been  poured  oul^ 
and  stiffened  while  flowing ;  moreover,  they  are  not  so  porous  as  other 
ustoopliytc's,  but  all  tlie  Uvent  are  of  more  compact  bony  substance. 
From  these  peculiarities,  which  you  will  at  once  notice  on  seeing  a 
series  of  preparations,  the  appearance  of  tliis  variety  of  articular  tUs- 
ease  is  even  exteriorly  so  characteristic  that,  on  seeing  a  macerated 
preparation  of  the  bones,  you  would  at  once  recognize  the 
without  knowing  any  thing  of  the  special  case. 

In  this  disease  the  new  formation  of  bone  probably  takes  such  A 
peculiar  form,  first,  because  the  process  of  development  is  so  slow ; 
secondly,  because  here  the  ossification  is  not  preceded  by  any  special 
vascularity,  as  in  osteopM-tes  forming  during  the  union  of  fractures 
in  caries,  necrosis,  ostitis,  etc;  if  a  tissue  be  very  vascidar  when  it 
ossifies,  a  porous  bony  substance  must  be  formed,  fur  the  more  vessels 
there  are  the  more  holes  Üierc  will  be  in  the  bones.  But  iu  arthritis 
defonnans  the  ossification  is  not  preceded  by  any  considerable  new 
formation  of  vessels,  the  tissues  oaüfy  mostly  just  as  they  are ;  perios- 
teum, tendons,  even  the  capsule,  ligiiinents,  and  miis^iles,  and  all  this 
goes  on  very  slowly ;  this  is  why  the  bone  formed  is  firmer.  Sometlmea 
also  in  the  vicinity  of  the  bone  in  the  midst  of  the  subsercms  ccUulur 
tlsstw  detached  points  of  bone  form,  which  for  a  long  time  remain 
isolated  round  pieces;  subsequently  they  may  pcrlmps  unite  with  the 
other  bony  masses;  then  they  look  as  if  glued  on,  and  from  tlie  form 
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of  tlie  bony  growth  wo  may  oft«a  tell  the  course  of  its  formation. 
These  periarticular  bony  formations  may  cause  entire  dislocation  of 
the  joiut  and  force  it  into  an  ubnorma],  holMuxatcd  position ;  tbcy 
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may  even  render  it  entirely  immoviible.  Sometimes  these  osscou« 
formations  grow  into  the  joint,  loosen  from  their  attachments,  and 
become  loose  bodies  in  the  joint;  of  which  we  shall  speak  hereafter. 
lastly,  chronic  dropsy  may  accompany  this  affection  also,  and  you 
may  readily  understand  that,  from  all  these  concurring  circumstaoces, 
tlie  joint  may  become  so  deformed  as  justly  to  deserve  the  name 
**  arthritis  deformans.^  Hut,  I  again  repeat,  that  all  these  pathologt- 
oal  changes  never  lead  to  suppuration. 

"We  now  oome  to  the  clinical  appearance  of  this  peculiar  disease. 
According  to  my  experience,  I  should  distinguish  tbrec  forms  of  the 
disease :  oue,  which  is  usually  polyarticular  and  aooompanied  by  con- 
traction of  the  muscles;  a  second,  which  comes  in  one  joint  in  young 
and  middle-aged  persons ;  and  a  third,  which  only  occuis  in  old  age. 

L  Polyarticuktr  chronic  rAeumati*m  (arthrite  sddie,  rhcumatis' 
mus  nodosus,  rheumatic  gout)  attache  young  or  middle-aged  persons; 
it  ia  more  frequent  in  women  than  id  men,  and  in  j>X)r  tlinn  in  rich 
people ;  badIy*nounshed,  ansmio  persons  aro  especially  liable  to  it ; 
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it  may  originatc  in  acute  articuloj  rheumatism  or  in  a  gotiorrhoeal  io- 
flammation  of  the  joint ;  after  the  tormlnation  of  the  acute  or  aab* 
acute  (Useaae  of  the  joints,  stifTocss,  pain,  and  swelling,  remain  in  some 
of  tlic  joints,  most  frcqucntlj  io  the  knees.  But  the  disease  may  be 
chronic  from  the  start,  with  moderate,  unsteady  pains  tn  t)ic  joints. 
At  first  the  patients  use  their  limbs  very  well ;  but  in  the  course  of 
months  and  years  the  mobility  gradually  decreases ;  alter  exertion  and 
catching  cold,  subacute  dropsies  of  the  joint  come  on,  a  port  of  llie  fluid 
may  be  reabsorbed ;  bat  the  joint  always  remains  somewhat  stificr  after 
CTCiy  exacerbation,  sometimes  also  it  is  enlai^fcd.  Tix  the  morning, 
when  the  patient  rises,  the  limbs  are  so  stiff  as  to  be  scarcely  mov- 
able-, though,  after  a  few  efforts,  ho  gets  along  better  for  the  rest  of 
the  day,  but  toward  evening  tltc  joint  again  becomes  painful.  Now  «.] 
new  symptom  gradually  arises ;  the  muscles  atrophy,  the  legs  bcoomo  ' 
tliinncr,  and  ore  fixed  in  a  flexed  position  ;  the  atmphving  muscle-s  ' 
have  great  inrlinalion  to  contract,  which  is  constantly  favoreil  by  the 
abnormal  position  of  the  joint.  Meantime,  the  general  health  of  the 
patient  remains  perfect;  his  appetite  and  digestion  are  good;  he 
grows  fat,  and  only  has  fever  when  there  is  an  exacerbation  of  the 
joint-trouble.  Tlie  joint  is  not  very  painful  on  pressure;  if  it  be 
movable,  we  may  feel  and  hear  friction  and  grating  soundiv.  This  goes 
oa  for  years.  Finally,  the  patient«  emaciate  greatly,  the  joints  be- 
come deformed  and  stiff,  or,  as  tlie  laity  say,  "all  drawn  up;"  if  the 
disease  be  in  the  hips  or  knees,  they  arc  bed-ridden,  but  with  proper 
care  may  live  for  years;  the  knoe,  hip,  wrist,  aukle,  and  shoulder 
joints,  are  most  frequently  attacked. 

2.  Arthritis  deformans  is  almost  always  monanicular,  rarely  it 
attacks  similar  joints  on  both  sides ;  it  occurs  in  persons  otherwise 
healthy  and  strong ;  I  hare  seen  it  somewhat  more  frequently  in  men 
than  in  women.  This  form  received  ila  name  from  the  fact  that  in  it 
the  periarticular  penusteal  formutton  of  bone  and  the  ground  surfiices 
become  so  extensive  that  the  jnint  is  deformed.  I  have  seen  the  dis- 
ease once  in  the  liip,  in  both  knees  uf  the  same  person,  once  in  the 
foot  and  elbow,  and  twice  in  the  shoulder.  Usually  there  is  no  assign- 
able cause;  in  some  cases  it  was  preoe<!ed  by  luxations  or  sprains., 
These  joints  are  generally  painless,  stiff,  dropsical,  and  often  contain ' 
loose  bony  bodies,  and  the  synovial  membrane  may  be  covered  with 
£atty  tufls^ 

3.  Maium  coxm  aenUe.  If  the  disease  attack  old  people,  it  is 
usually  somewhat  milder  than  the  bad  forms  of  chronic  rheumatism. 
The  liip  is  the  chief  scat  of  the  disease,  hence  the  name  **  malum 
eoxie  senile,"  but  it  al^so  comes  in  the  shoulder,  knees,  and  elbows,  but 
especially  in  the  fingers  and  great  toes  of  old  people.     Its  commence- 
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CQcnt  is  usually  chronic,  there  is  little  pain,  bat  much  stifiiiesa ;  more 
rarely  the  initial  stage  i^  acute ;  at  first,  the  patients  often  compUIn 
only  of  stifTucss,  efipocdally  in  the  moming^;  after  tlie  joint  has  been 
used,  it  grows  more  movable,  the  friction  is  often  so  marke^I  that  tho 
patient  calls  the  physician's  attention  to  it.  Attacks  with  severe  pain 
and  slight  fever  are  most  common  where  the  Bngers  ore  the  chief  seat 
of  the  disease;  in  the  course  of  years  the  fingci^joints  ore  much  dc- 
fürmcd.  Tlie  great  toe  is  dislocated  outwardly,  and  the  bony  deposits 
on  the  head  of  the  first  metatarsal  t>uue  become  very  prominent  If 
the  disease  develop  in  tlic  hip,  the  patients  limp  slightly;  in  old  per- 
Bons  the  bony  deposits  are  generally  insignifit^ant;  but  the  thigh  is 
gradually  shurteued,  from  the  wearing  down  of  the  head  of  the  femur 
and  the  acetabulum ;  the  muscles  atrophy,  the  hip  gradually  grows 
Atifif;  but  this  umy  not  take  place  for  years.  The  disease  ia  much 
more  frequent  in  men  than  in  women,  and  thin  people  are  most  liable 
to  it.  It  is  rarely  accompanied  by  disease  of  other  organs,  particu- 
larly the  internal  ones,  but  the  affection  is  not  unfrcqucntly  found  in 
persons  predisposed  to  chalky  deposits  and  abnormal  ossifications; 
rigidity  of  the  arteries,  oasiBcation  of  the  ribs  and  intervertebral  car- 
tilages, aod  anterior  spinal  ligaments,  are  often  present  in  patient«  suf- 
Jering  firom  malum  senile. 

The  diafjnosü  is  easy;  after  the  above  description  you  vould  not 
readily  mistake  the  disease.  If  the  afiection  attack  a  sisgle  joint  in 
a  young  person,  we  may  at  first  be  doubtful  if  it  is  a  case  of  fungous 
inflaramation  or  of  arthritis  deformans;  but,  after  further  observation, 
the  diagnosis  will  be  easy.  In  tlie  later  stages  it  might  also  bo  mia- 
taken  for  fungous  inßammaiion,  with  caries  sicca,  where  we  also  find 
atrophy  of  the  muscles  and  friction  in  the  joint,  and  which  also  runs 
a  very  chronic  course  tn  young  and  otherwise  healthy  subjects;  but  in 
caries  sicca  there  are  never  such  extensive  deposits  around  the  joint, 
as  in  arthritis  dcfurmana,  and,  even  when  of  long  duration,  tlic  latter 
sliowa  no  tendency  to  suppuration.  When  the  chronic  rheumatic 
articular  inflammation  occurs  on  both  sides,  or  attacks  several  joints 
at  once,  au<l  is  accompanied  by  the  reflex  contraction  of  the  muscles 
due  to  irritation  of  the  synovial  membrane,  the  disease  cannot  be  mis- 
taken, Rheumatismus  nodosus  is  often  confounded  with  gout,  because 
the  effect  of  the  two  diseases  on  the  hands  and  feet  is  somewhat  simi- 
lar. But  gout  is  so  characterized  by  its  specific  attacks,  and  by  tfa« 
excretion  of  uric  add,  that  it  should  be  regarded  as  a  different  disease; 
we  have  already  spoken  about  this. 

ThcproffnosU  of  polyarticular  rheumatism  is  very  bod  as  regards 
rooovery ;  when  it  attacks  old  persons,  I  consider  it  entirely  incurable. 
In  yoong  patients,  by  very  careful,  persistent  treatment,  the  diseoM 
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may  sometimes  be  arrested  at  a  certain  point,  and  slight  improvexneDt 
bo  attained ;  but  even  tUs  is  very  difiGcult,  only  a  few  cases  are  entire- 
ly cured.  These  uiifarorable  results  ore  due  to  tlie  anatomical  prod- 
ucts of  this  disease;  the  worn-down  cartilage  and  bone  are  not  re- 
placed, the  bony  deposits  are  not  reabsorbed,  they  are  too  tirro  and 
solid ;  the  nutrition  of  the  muscles  fiüls  to  be  excited  by  the  natural 
motion  of  the  limbs,  for  tbey  are  almost  too  vcak  to  put  in  action  the 
stiflF  limbs.  M'Leu  you  hare  such  a  patient  to  treaty  arm  yourself  with 
patience,  and  be  not  surprised  if  he  cousults  first  oue  then  another 
physician,  and  finally  all  the  quacks  about,  and  lastly  bUuncs  you  for 
the  origin  and  extent  of  his  disease. 

Of  course,  even  these  patients  must  be  treated;  the  surgeon  cannot 
pick  oat  the  curable  cases,  the  incurable  and  dying  also  have  claims 
for  his  aid,  and  where  we  cannot  aid  we  should  at  least  try  to  alleviate 
and  mitigate  the  disenpe.  Chronic  rheumatic  infiaxmnation  of  the 
joints,  by  its  simultaneous  occurrence  at  different  points,  shows  that 
it  is  not  due  to  a  local  injury,  acting  on  a  special  joint,  but  frequently 
at  least  tn  a  constitutional  cause;  the  enigmatical  rheumatic  diathesis 
is  often  blamed  for  the  tendency  to  ioflammalion  of  the  serous  mem- 
branes, and  exudations  in  the  joints  and  muscles,  hence  we  employ 
antirheumatic  remedies.  The  persistent  employment  of  iodide  of  pot- 
ash, of  Colchicum  and  aconite,  of  diaphoretics  and  diuretics,  is  reo- 
ommcndcd,  although  little  benefit  has  been  observed  from  them ;  but 
there  b  notliing  else  that  is  better,  at  least  nothing  to  act  specially  on 
tl»e  rheumatism.  Besides  these  remedies,  and  those  called  for  by 
special  peculiarities  of  the  case,  warm  baths  arc  highly  recommended, 
pnrlit'ularly  tlie  indilTerent  thermal  baths:  "U'ildbad  in  WUrtcmbcrg', 
Wildbad-Gastein,  Baden  in  Zürich,  Baden-Baden,  Tcjilitz,  Bagaz  in 
SL  Gallen;  besides  these,  salt^hnths  may  be  given,  especially  where 
there  is  commencing  muscular  atrophy.  Special  attention  should  be 
paid  to  tlie  climate  of  tliesc  watering-places,  for  all  of  theae  patients 
are  very  sensitive  to  cold,  damp  weather.  Ilot  sulphur  springs  should 
be  tried  very  carefully,  and  given  up  at  once  if  a  subacute  attack  occur 
after  their  use  If  the  patient  live  in  a  dimate  where  the  winter  is 
cold  and  damp,  he  should  be  sent  to  winter  in  Italy,  but,  for  fear  of 
possible  cold  wcotlicr,  should  only  go  to  places  like  Nice,  Naples,  Pa- 
lermo, etc,  where  the  houses  are  well  buüt.  Damp  dwellings  should 
be  most  carefully  shunned.  Tlie  patient  should  keep  warm,  always 
"wear  wool  next  the  body,  and  the  affected  joints  should  bo  wrapped 
in  flannel.  Water-cures  arc  much  recommended,  and  show  some  suc- 
cessful cures;  when  sensibly  used  by  physicians,  and  not  simply  by 
proprietors  of  the  establishments,  they  are  certainly  appropriate,  and 
often  prove  peculiarly  ad^'antagoous  by  hardening  the  patient,  and 
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rendering  him  less  susceptible  to  external  influences,  especially  to 
catcliing  cold ;  moreover,  driokiog  quantities  of  water,  and  the  wmp> 
ping  up  after  tlio  bailis,  have  a  diurelic  and  diaphoretic  elTeot;  besides, 
this  mode  of  treatment  has  the  advantage  that  jiatients  will  follow  it- 
out  conBcientiously  and  pcr8e\'cringly,  while  they  soon  tire  of  taking 
medicines ;  as  is  well  known,  hydropaths  soon  become  enraptured  with 
the  system,  and  are  very  satisfactory  patienta  even  whexe  the  treat-- 
ment  is  unsuocessfuL  Ilcnco,  if  the  patient  be  not  (oo  much  debili- 
tatcti,  aud  have  no  dlaiucliuatlon  to  the  treatment  (as  sometixuea 
happens),  it  should  be  tiicd,  but  should  bo  continued  at  least  a  year 
to  bo  of  any  real  bencBt.  Russian  vapor-baths  have  also  been  eucccfts- 
fiil  in  some  cases,  as  have  »Uo  pine-needle  baths.  In  badly-nourished 
patients  the  disease  has  also  been  cured  by  cod*liver  oil,  quinine,  and 
iroa  For  local  treatment  we  may  rub  in  vaiious  things — the  frictiou 
is  doubtless  the  most  important  part  of  the  applicutiou;  you  may  use 
iodine-ointment,  simple  grease,  volatile  liniment,  etc.  Strong  deriva 
tive  remedies  are  of  no  use,  and  even  tincture  of  iodine  is  only  bene- 
fidal  in  subacute  attacks,  in  which  cases  blisters  may  also  be  tried 
Be  careful  about  applying  powerful  irritants  to  the  joint;  in  chronic, 
torpid  cases  douches  may  prove  very  efljcacious;  even  hot  or  sie-am 
douches  and  local  sulphur-baths  have  proved  bcncGcial  in  some  oases; 
but  in  other  cases  even  the  mildest  shower-bath,  Irora  a  foot  high, 
proves  too  irritating;  we  cannot  always  prophesy  tlto  effect,  the 
patient  should  try  it  cjirefully  under  the  supcn'ision  of  the  surgeon  ; 
08  soon  as  pain  is  excited,  the  douche  should  be  stopfied,  and,  after  a 
period  of  rest,  be  tried  with  new  precautions;  if  the  pains  come  on 
^ain,  and  increase,  the  douches  had  best  be  given  up. 

ShoiUd  the  limbs  bo  kept  at  rest  or  moved  ?  For  various  reasons 
{lerfect  rest  is  not  desirable :  ßrst,  because  the  joint  would  become 
stiff,  often  iu  a  very  unfavorable  position ;  secondly,  because  absolut« 
rest  still  more  increases  the  atrophy  of  the  muscles.  Moderate  motion, 
both  passive  and  active,  avoiding  the  excitation  of  pain  or  fatigiie, 
should  be  made ;  the  patient  may  make  the  passive  motions  with  his 
own  bauds,  or  ivith  the  very  ingenious  machine  invented  by  Bonnet 
for  this  purpose.  I.a«tly,  wo  must  add  something  about  muscular 
atrophy.  We  attempt  to  strengthen  the  muscles  by  friction,  elec> 
tricity,  and  regulated  movements  both  active  and  passive ;  here  cura- 
tive gymnastics  sometimes  prox'O  UcncflciaL  But,  to  be  of  benefit, 
any  of  these  methods  of  treatment  must  be  followed  pcrsevcringly. 
,  Frotn  Ulis  therapeutical  review  you  sec  we  ore  not  poor  in  reme- 
dies that  may  prove  serviceable  in  chronic  rheumatism,  but  all  these 
modes  of  treatment  are  expensive  and  often  unattainable  by  poor 
patient»,  and,  as  tlds  class  are  peculiarly  liable  to  the  disease,  tfaey 
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are  very  anhappUy  situated  in  regard  to  it  Since  dry,  warm  air,  good 
nouriabrocnt,  protectioa  &om  eateUing  cold,  and  btitha,  are  Beldom 
to  be  fouod  in  the  dwelling«  of  tlic  ]xx>r,  and  since  these  are  ab- 
solute necesäiiics  fur  the  ircatmcnt,  the  prescription  of  expeoaive 
medicines  is  a  pure  waste  of  money.  Still,  I  again  repeat,  the  sooner 
these  patients  come  under  treatment,  the  more  recent  the  disease,  the 
more  yuu  maj  expect  from  treatment.  You  may  Rometimca  arrest  I 
the  di-wiisc.  If  the  malady  1«  already  i&r  advanced,  it«  arrest  is  more 
difficult,  and  a  cure  is  rarely  to  be  expected.  I  believe  that  most 
caece  of  malimi  coxjb  senile  are  incurable ;  still,  even  there  the  above 
remedies  form  the  rational  treatment  Arihrilia  deformans  mooap- 
tioul&ris  la  incurable.  If  the  joint  be  much  deformed,  you  may  resoot  j 
it  or  amputate  tlie  limb. 


APPENDIX 

LOOSB  BODIES  m  TDS  JOINTS  (VHOKS  ARTICCLARBS), 

Bt  these  looM  bodies  in  the  joints,  vre  mean  more  or  less  firm 
bodies,  fanning  in  a  joint  Wo  exclude  foreign  bodies  entering  the 
joint  from  without,  such  as  needles,  bullets,  etc.,  or  detached  picoes 
of  lione,  l>"ing  loose  in  the  joint  There  are  two  varieties  of  loose  ' 
bodies  :  I.  Small,  oval  bodies,  resembling  melon-seeds  or  irregular  in 
shape,  which  usually  form  in  large  numbers,  and  on  microscopical  ex- 
amination are  found  to  consist  of  fibrine.  These  form  in  joints  with 
chronic  dropsy,  and  »re  deposits  from  the  quahtjitively  and  quantita- 
tively abDomud  sjTiovia,  ja-^t  as  the  analogous  bodies  arc  iu  ilropsy 
of  the  sheath  of  the  tendons ;  bloodtlots  may  also  possibly  8er\-e  a« 
a  sounse  of  origin  of  such  bodies.  Ttiis  form  of  loose  bo'-lies  never 
requires  any  operation  ;  it  is  fimply  an  accidental  accompaniment  of 
hydrops  arlieulorum  chroninus.  Oocasionally  we  may  predit^t  their 
presence  from  finding  soft  friction  when  palpating  the  joint ;  this  does 
not  chan^  the  treatment  of  chronic  articular  dropsy,  and  only  com- 
plicates it  in  that  it  renders  more  di0icult  the  eventual  reduction  of 
the  joint  to  its  normal  size. 

3.  The  other  variety  of  articular  bodies  is  of  cartilaginous  finn- 
nesa,  generally  containing  bone-nuclei,  sometimes  adherent,  at  others 
quite  loose  in  the  joint  The  form  is  quite  varied,  being  sometimes 
vei^'  odd.  The  name  "  joint  mouse  "  (Gelenlimaus)  may  hare  arisen 
ixova  some  accidental  shap>e,  resembling  a  mouse.  These  bodies  are 
always  rountle<l,  but  seldom  regularly  oval  or  round,  being  usually  nod- 
ular or  warty ;  their  shape  is  that  of  the  osteophytes  in  arthritis  defor 
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mans.  Microscopically  tfacj  consist  of  a  thin  coveriugof  true  fJamen- 
tory  or  hyaline  cartilaj^,  which,  from  the  ccutre,  o&siBcs,  or  someiimefl 
only  calcifies.  As  tliese  curtilages  are  nioslly  organized^  they  cunnot 
be  r^ardcd  as  deposits  &om  the  sjiiovia ;  but,  even  if  found  i^uiie 
free,  they  must  fomicrly  have 

been  conucttcd  with  and  have  Ti0.ti. 

formed  in  li\'ini]:  tissue,  and  sul>< 
sequcDtly  become  detached. 
The  actual  process  is  as  fol- 
lows; These  bodies  ore  mostly 
osteophytes,  which  have  ca- 
tered the  joint  from  without; 
rarely  they  form  in  the  apices 
of  the  synovial  tufts.  Kven 
normally  thf-rt;  are  sometimes 
oartilAgo-oells  in  the  tufts ; 
these  may  proliferate,  and 
thus  in  the  tuft  we  should 
have  a  cartilngc-nuclcus,  a 
cartilage-tumor,  au  enchou- 
droma,  which  subsequently  09- 
ciBcs  from  the  centre.  Fora 
time  this  tmnor  reimuiis  at- 
tached to  tlie  tuft,  but  finally 
it  breaks  off  snd  tliua  lies 
loose  in  the  joint.  But  by  far 
the  moüt  fri?<juent  form  of  these 
articulur  bodies  is  frt>m  the  for- 
mation of  ossifying  cartilages 
(oAteopbyles)  in  the  capsule 
of  the  joint  immediately  un- 
der  the   synovial    membrane, 

trhich  may  enter  the  joint  and  finally  tear  loose  and  hpeomc  free.  It 
is  probable  tliat.when  once  detached  and  lying  free  in  the  joint,  these 
bodic«  do  nnt  grow  any  more ;  although  it  is  not  impossible  that  they 
might  derive  their  nutriment  from  the  synovia.  Tlio  development  of 
loose  bodies  is  always  aecoinpaniod  by  some  dropsy  of  the  joint;  per- 
haps the  Utter  is  occasionally  the  primary  disease  Loose  bodies 
occur  almost  exftusively  in  the  knee-joint,  and  only  in  adult  patients; 
they  are  very  rare,  perhaps  tlie  rarest  of  artictdar  diseascK.  There  ia 
an  undoubted  connection  between  the  formation  of  articular  oarti* 
lages,  arthntis  defomiaos,  and  hydrarthrus.  These  diseases  are  of  the 
same  class,  and  from  a  [xissibly  congenital  or  derelopetl  general  diatb 
S3 
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Bsts  they  fomi  a  contrast  to  the  fungous  and  fungous-fiuppuntiTe 
artictilar  inÜaiiima(ion& 

The  sjTnptoins  which  may  he  oonsiderril  as  nharactenstic  of  the 
existcoce  of  free  bodies  lu  the  joint  arc  as  follows  :  Tbe  paLient  has 
long  had  moderate  dropsy  of  the  knre-joint,  and,  while  walking,  sud- 
denly has  a  severe  pain,  which  prevents  his  walking  fbr  the  time  be- 
ing ;  the  knee  stands  between  tlexion  and  extension,  and  cannot  bo 
moved  till  it  has  been  rubbed  in  a  certain  way.  This  symptom  is  duo 
to  the  loose  body  being  caught  between  the  bones  forming  iho  joiul, 
between  the  semilunar  cartilages,  or  in  one  of  the  synovial  sacs.  But, 
even  before  this,  these  patirnts  usually  complain  for  weeks  or  months 
of  weakness  or  slight  pain  in  tlie  knee,  and,  as  already  stated,  exami- 
natioa  will  generally  show  a  slight  amount  of  dropsy  there.  From 
the  peculiar  mode  of  occurrence  and  subsidence  of  the  pain,  the  pa- 
tients themselves  often  suspect  that  there  is  a  movable  body  in  their 
knee-joint ;  not  unfrequently  they  can  feel  it  distinctly,  and  can,  by 
certain  motions  of  the  joint,  render  it  perceptible  to  the  surgeon.  In 
other  cases  the  surgeon  does  not  feel  the  body  ttl!  after  several  ex- 
aminations, and  can  move  it  around  in  various  directions;  it  often 
disappears  again,  and  it  may  be  several  days  or  weeks  before  it  again 
comes  in  a  position  where  it  oan  be  felt  Theae  sjrmptoms  only  be- 
come veiy  evident  when  the  body  is  detached.  While  still  adherent, 
or,  if  too  large  to  he  caught  as  above  mentionc<I,  it  causes  little  or  no 
difficulty. 

Hence,  although  the  inconveniences  of  a  loose  body  and  of  a  mod- 
erate dropsy  of  the  knee-juiut  are  not  always  great,  and  do  not 
increase  spontaneously,  or  go  on  to  suppurative  inflammation,  and 
only  have  occomonal  subacute  inflammation,  with  serous  effusion  after 
some  exciting  cause,  still,  in  other  cases,  the  pain  &om  the  squeezing, 
and  the  aniiety  about  being  constantly  liable  to  it,  are  so  great  that 
many  patients  imperatively  demand  aid. 

The  attempt  to  fix  these  bodies  byadhesi^'e  inflammation,  induced 
either  by  a  compressive  bandage,  tincture  of  iodine,  or  blisters,  has 
had  little  success.  Tlic  operation  consists  tn  the  extraction  of  tlic 
foreign  body ;  it  is  done  as  follows ;  Tlie  loose  l>ody  is  proAsod  tightly 
under  the  skin,  at  one  side  of  the  joint;  the  skin  over  it  is  then 
pressed  strongly  upward,  and  put  still  more  on  the  stretch ;  then  cut 
through  the  skin  and  capsulo  down  on  to  the  body,  and  let  the  latter 
spring  out,  or  lift  it  out  with  an  elevator  (perhaps  an  ear^poon,  as 
FocJc  has  done) ;  instantly  close  the  wound  with  the  Anger,  extend 
the  leg,  let  the  skin  return  to  its  normal  position,  bo  that  the  cut  in 
it  lies  lower  than  in  the  capsule,  and  the  two  wounds  do  not  commu- 
nicate directly;  the  skin-wound  is  now  to  be  closed  with  sutures  and 
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plasters,  and  the  limb  extended  on  a  splint;  a  plastcr«plini  would  be 
Tcry  suitable  here ;  one  might  be  made  vrith  a  large  opening^  and 
applied  ercn  before  the  operation.  According  to  the  symptoms  of 
intlamiuation  that  arise,  the  treatment  for  traumalic  inflammations  of 
the  joint  is  to  be  instituted.  In  former  tiroes,  these  operations  were 
very  unfortunate;  tln-y  were  not  unfrtipiently  followet]  hy  severe 
iuflammations  of  the  joint,  and  occoaionaily  tiie  surgeon  had  to  con- 
gratulate himself  if  he  saved  the  patient^s  life  by  amputating  at  the 
thigh.  The  modes  of  operation  were  often  changed;  finally,  that 
above  described,  which  is  the  simplest,  carried  the  day.  J^ock  per- 
formed this  operation  five  times,  always  vrilh  success.  The  symptoms 
of  inflammation  were  insignificant^  and  the  patients  could  usually 
retuni  to  their  occupation  in  a  few  weeks.  If  a  looee  Iwdy  causes  no 
incimvunience,  we  may  apply  a  knee-cap  to  limit  the  dropsy,  and  give 
the  joint  a  certain  amount  of  firmness,  so  that  there  shall  not  be  too 
much  motion ;  this  often  gives  the  patient  great  rest. 


LECTURE    XLI. 


jIimv(|*Jmw,  VorioUei,  AntXomj,  Dia^osi«,  Treotmant;   Gndtul  Foroad  Exteiuion; 
OpcraUonn  vriUi  tha  Eotfe. 

ANCHTLOSES. 

Tou  already  know  that  by  anchylosis  we  mean  a  stiff  joint,  but  I 
must  add  that  this  designation  is  ordinarily  used  only  when  the  acute 
or  chronic  process  which  causes  the  qtiffness  of  the  joint  has  ceased ; 
that  is,  when  the  limitation  or  total  loss  of  mobility  of  the  joint  is  tbo 
only  morbid  symptom  present.  For  instance,  if,  during  an  inllamma- 
tion  of  tlic  knee  or  hip,  a  strongly-flexed  position  of  tlie  limb  be  caused 
by  involuntary  continuous  contraction  of  the  muscles,  and  the  joint 
cannot  be  extended  on  account  of  the  pain,  although  it  should  be  me- 
chanically possible,  wc  do  not  call  it  nnchylf>sis  of  the  joint,  but  artio- 
ular  inflammation  with  contraction  of  the  muscles. 

The  causes  why  a  joint  cannot  bo  extended,  after  the  subsidenoo 
of  the  acute  inflammation,  are  partly  mcchanicil  hinderanccfl  cither  in 
the  joint  or  exterior  to  it,  or  in  parts  actually  U'longing  to  the  joinL 
A  muscle  shortened  by  atrophy  and  shrinking,  a  6trongly<oontraeted 
cicatrix  of  the  skin,  especially  when  on  the  flexor  side  of  the  limb, 
may  greatly  impair  the  normal  mobility  of  the  joint ;  such  cases  are 
not  meant  whcu  we  Kpeak  brielly  of  ancliylosis,  they  arc  termed  mus- 
cular or  cicatricial  contraction.    Should  wo  term  theao  vcrictics  of 
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Uroitstion  of  motion  anolijrlosca,  it  is  veil  to  distinguish  them  as 
»Dchyloaes  from  external  causes»  unchylosis  spuria,  etc.  Now,  we  have 
left  those  cases  of  stifiness  of  the  joints  wliich  arc  caused  by  path* 
olc^cal  changes  of  parts  actually  pertaining  to  the  joint ;  under  this 
bead  wo  have  the  following  caaes: 

1.  Cicatricial  adhesions  between  adjacent  surfaces  of  the  joint 
itself;  these  may  differ  greatly  in  variety  and  extent;  they  form  after 
cure  of  fungous  articular  inflammations,  by  adhesion  of  the  prolifer- 
ating-granulating  surfaces ;  siringlike  adliesions  are  thus  formed,  like 
those  between  the  costal  and  pulmonary  pleura,  or  ehie  there  are 
thick  extensire  adhesiona  of  the  surfaces;  along  with  this  state  the 
c-artilage  may  be  partly  preserved,  or  it,  together  witli  part  of  the  bone, 
may  be  de5tro3-e4l.  Generally,  these  adhesions,  like  other  cicatrice^ 
are  formed  of  connective  tissue ;  in  other  cases,  especially  when  the 
joint  remains  perfectly  quiet,  this  cieatrieial  tissue  ossifies,  and  the 
two  articular  surfaces  are  imitcd  by  bony  bridges,  or  else  the  entire 
surfaces  are  completely  soldered  together  (Figs,  92-94). 
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2.  Further  impediments  to  mobilify  are  cicatricial  ahrinltages  of 
the  articular  cajwule,  of  the  accessory  ligament5,  and  even  of  llip 
seniilunoT  cartilages,  which  may  also  bo  entirely  destroyed.  These 
cicatricial  contractions  occur  not  only  at  places  where  fistiilro  have 
formed,  but  also  when  there  has  been  no  suppuration,  for  any  tissue 
that  has  long  been  infiltrated,  and  so  more  or  le»s  sonent^,  subs^ 
qucntly  shrinks  some,  after  the  process  has  run  its  course, 

3,  A  not  insiguiScant  impediment  to  mobility,  and  one  which  is 
the  cause  of  its  occasional  non-recurrence  after  extensive  fungous 
inflummntions  of  the  joints,  lies  in  the  adhesion  of  the  vallfl  of  the 
synovial  fiacs  about  the  joiut,  which  normally  should  glide  over  each 
other.  To  render  this  clear  to  you,  I  must  touch  on  the  normal  con- 
ditions of  the  larger  joints  in  motion.     ITjc  capsule  of  the  joint  is 
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Kio.  sd 


Ch^ 


Dcver  BO  elasüü  as  to  adapt  itself  hy  tbis  means  alone  to  all  positions 

of  the  joiot.     If  you  imagine  a  bumcnut  lying  on  the  thorax,  thon  at 

the  lower  part  of  the  joint  the 

eiij)8ulti    would    have    to    be 

finnly  drawn  together,  above 

it  would   have  to  be  greatly 

slrctcliwl ;  if  you  im:igine  the 

arm  raised  &&  high  as  possible, 

the  upper  part  of  the  ca|)sulc 

would  hare   to   be   strongly 

drawn  together,  and  the  lower 

atxetched;   the  articular  c:ip- 

aule  would  linve  to  be  as  elaa- 

iio  as  rubber ;  this  is  not  the 

[oaae :  on  changing  the  extreme 

^positions  of  the  joint,  it  con- 
tracts litüe  or  not  at  all;  it 
folds  up  in  certaiu  directions; 

I  If  the  position  of   the    joint 

'  changes,  the  fold  sraootlis  out, 
asd  oa  the  opposite  side  which 
was  previously  smooth  another 
fold  forms  in  the  capsule.  Von 
here  see  perpendicular  sections 
of  the  hhonlder-joint,  pamUcl 
to  the  anterior  surface  of  the 
body  (seon  from  tlie  front,  af- 
ter Jlenie)  in  an  elevated  posi- 
tion (Fig.  95),  hauging  by  the 
Bide  (Fig.  06). 

If  the  synovial  mcmbrano 
become  diseased,  the  joint  usu- 
ally remains  in  a  certain  posi- 
tion, the  hunieinas  la  generally 
depresBcd,  the  lower  pari  of 
the  synovial  sac  (I'^ig.  9G,  a) 
may  stippurate,  shrink,  and 
beoome  adherent;  then,  e%'en 
if  iho  joint  were  otherwise 
bcalthy,  it  would  be  impossi- 
ble to  rabe  the  arm,  because 
ibe  capsule  at  the  lower  part 
of  the  joint  could  nut  uufold. 


Complete  clctttriclnl  adhMios  of  ih«  uUcnUr  rar- 
aa**  at  i>ic  i-llM)w-julaI  of  it  «htid,  Ui«  iMotik^ 
«r  tlic  bQmenit  &nd  port  of  Iho  olecranon  4c- 
etrojcd;  mcUod  leii|;Uiwl»«,  utanJ  tlxa. 
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Blbtnr-IolDt  ■nehjiMC'd  ti;  bonj  brMpR«.  m«etH 
(rwu  «0  Ailnll ;  tboui  ii«tiin)  site. 

Anchyloees  may  thus  result  while 
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the  cartilage  remains  intact;  tbo  secretion  of  synovia  oeases,  ia 
the  course  of  ycare  the  oartilago  may  degeoonte  into  connective  Ua* 
me  (tu  in  old,  immovable  luxutiuns),  or  may  evoa  ossify,  and  tlie 
ancliylosifi  will  thus  become  more  iramoraLle.  Similar  clicumstanccs 
exist  in  [ümost  all  the  joints;  you  will  find  the  best  rcprcsentutiona 
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•MmoK  or  TBI  «Hoin.PE»jiKarT.  nni  nKm'm  ruovr. 
Wij^  W)  Umi  Mpsule  MdMl  «bav«,  u  0.  Fig.  M,  Uw  eapffilo  fuklod  telow,  at «. 

of  these  in  JTenie's  anatomy.  Ji,  Volkmann  bad  pre^-iotisly  described 
this  variety  of  anchylosis,  which  occurs  especially  often  in  young 
persons  aft^tr  subacute  coxitis  without  suppuration,  but  with  groat 
tension  of  the  muscles,  as  "cartilaginous  anchylosis."  The  n.imc  is 
well  chosen,  in  so  far  as  ta  them  the  carliiage  long  remains  intact, 

4.  A  further  mechanical  obstruction  may  lie  in  the  bony  deposits 
which  form  in  tlie  joint  on  the  articular  surfaces  of  the  bones  impli- 
cated ;  for  instance,  if  the  fossa  sigmoiiica,  anterior  or  posterior  of  the 
Jower  end  of  tbo  humerus,  fill  up  with  nowly-formed  bone,  neither  the 
processus  coronoidcus  nor  anconeus  of  the  uJna  can  enter  it,  and  in  the 
former  case  tlio  arm  cannot  be  fully  flexed,  in  the  latter  it  cannot  be 
fully  extended.  This  hindenmcc  is  most  common  in  arthritis  de- 
formans ;  it  is  rare  in  fungous  inflammations  of  the  joint  (Fig.  88). 

5.  Lastly,  as  &  result  of  caries  of  the  ends  of  the  bones,  there  may 
l»e  such  loss  of  substance  tliat  the  epiphyses  will  stand  obliquely  to 
each  other  and  cannot  be  brought  into  position  again,  because  tlieir 
surfaces  are  too  much  changed,  and  do  not  6t  on  each  other  in  the 
abuomial  position  (pathological  luxation),  or  cannot  be  moved  at  alL 
Exumioc  Fig.  93  again ;  as  a  sequence  of  the  destruction  of  tbo 
iroclUea  humeri,  the  ulna  is  so  drawn  toward  tbo  humerus  tbat,  even 
if  some  motion  were  possible,  complete  flexion  could  not  take  place, 
because  the  processus  coronoideus  strikes  on  the  humerus  anteriorly, 
as  the  fossa  sigmoldca  ts  absent.     In  caries  of  the  knee  also  the  tibia 
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mny  be  half  dislocated  outwardly  and  posteriorly,  so  that  the  surfaces 
which  belong  together  no  longer  lie  in  apposition,  and  in  the  abnormal 
pontion  there  ia  no  motion  at  all,  or  only  a  slight  amount. 

Besides  these  causes  of  immobility  which  lie  more  or  less  in  tho 
joint,  there  may  be  external  ones,  especially  the  abo\*C'mentioued 
muscuUroontmctions^ns  well  aa  cicatrices  which  mny  become  adherent 
to  the  muscles,  tendons,  or  bones,  and  thus  materially  «id  in  fixing 
the  joint  in  a  false  position. 

Generally,  the  diagnosis  of  ancbylosis  ia  not  difHeult ;  but  it  may 
nt)t  be  easy  to  decide  which  of  tho  above-mentioned  factors  should  be 
Uamed  for  the  dcficieucy  or  entire  absence  of  motion.  When  tbe 
stiffiiess  Is  complete,  we  readily  suppose  that  tliciv  is  bonyanchylosifl, 
but  this  is  not  always  the  case ;  yery  short,  strong-  adhesions,  espe- 
cially if  very  broad,  must  also  cause  absolute  immobility,  llic  longer 
such  an  anchylosis  remains  entirely  immovable,  tbc  greater  the  prob- 
abiUty  that  there  is  bony  anchylosis;  even  when  the  joint  is  propor- 
tionately little  diseased,  and  tbe  greater  part  of  tbe  articular  cartilage 
is  normal,  if  the  joint  has  remained  at  rest  many  years  (perhaps  only 
as  a  result  of  shrinkage  of  the  capsule),  complete  bony  anchylosis  will 
often  form  gradually;  for  even  a  healthy  joint  will  finally  become 
ancbyloscd  if  kept  immovable  for  years ;  motion  is  an  absolute  ne- 
cessity for  tlie  continued  health  of  (he  ej'novial  membrane  and  carti- 
lage ;  you  may  even  conclude  this  to  be  the  cose  from  the  fact  that  all 
the  articulations  which  are  subject  to  little  or  no  motion  (us  the  inters 
vertebral,  pelvic,  and  sternal),  have  a  very  slightly-developed  s^iiovial 
membrane,  and  arc  very  deficient  in  cartilage.  "When  the  motion  of 
the  joint  ccascH,  the  secretion  of  a  useful  synovia  is  arrested,  the  sy- 
novial membrane  becomes  dry,  tough,  the  cartilage  becomes  ülamcn- 
tory,  and  the  entire  beautiful  apparatus  finally  changes  to  a  cicatricial 
oounective  tissue  which  may  ossify;  then  the  function  of  tho  joint 
oeosM.  We  have  maile  these  statements  for  the  purpoee  of  calling 
attention  to  the  possibility  of  deciding,  from  the  duration  of  an  im- 
movable anchylosis,  about  its  firmness.  Dut  if  tlie  anchylosis  be  mov- 
able, even  if  very  slightly,  tho  synovial  membrane  is  rarely  destroyed ; 
part  of  tbe  cartilage  also  is  usually  preserved  in  such  cases.  We  may 
be  greatly  deceived  as  to  the  mobility  or  immobility  of  anchylosis,  if 
we  leave  out  of  consideration  tho  tension  of  tbe  muscles ;  frequently, 
we  do  not  fully  comprehend  the  amount  of  this  mechanical  hinderance, 
till  wc  arrest  the  muscubr  contractility  by  anesthesia,  %vbich  must 
be  pushed  to  the  point  of  total  relaxation  of  the  muscles. 

Now,  what  is  to  be  done  for  these  anchyloses  ?  Can  we  render  the 
stiiT  joint  movable  again  ?  In  most  coses  this  question  can  he  an- 
swered ofBrraatively.    Con  we  permanently  preserve  this  mobility  sad 
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restore  the  normal  function  even  approximately  ?  Unfortunately,  lliia 
ifl  rarely  possible.  What  shall  then  be  done  ?  ^VbatJ  then,  is  the  use 
of  treatment  ?  This  latter  question  is  sometime«  n  just  one,  but  is 
not  usually  so.  We  have  already  said  that,  in  inflammations  of  the 
jointji,  tlio  limba  usually  assume  an  abnormal  pcisiticm,  a  position  in 
which  thfy  arc  very  unsen'iccable ;  a  leg  bent  at  right  angles  at  tbe 
knee  is  a  useless,  unneoessaiy  burden,  hence  such  limbs  were  formerly 
amputated,  as  the  patient  could  go  about  better  with  a  good  woodea  . 
leg  tlian  with  two  crut/^hes.  An  arm  entirely  extcndetl  at  the  elbow, 
or  only  slightly  flexed,  is  also  a  very  inconvenient  member,  and  very 
oiuuitAblc  for  seizing  and  holding  objcctSi,  etc.  By  simply  bringing 
the  andiylosed  limb  into  a  position  where  it  is  relatively  most  useful, 
as  the  knee  into  the  extended  position,  the  arm  to  a  right  angle,  we  i 
may  do  the  patient  much  good ;  hence,  these  operatioDS  of  straights 
cning  or  bending  anchyloses  are  very  satis&otory.  Anchyloses  in  an 
Inconvenient  pt>3ition  were  vc-ry  frequent  for  a  lime;  they  arc  becoming  , 
rarer,  and  will  disappear  entirely  us  soon  as  univeisal  attention  is  paid  ' 
to  the  principle  we  urge  of  placing  the  joint  in  the  best  position  for 
anchylosis,  when  we  are  treating  acute  or  chronic  inflammations.  No 
surgeon  of  modem  limes  will  have  occasion  to  operate  on  anchylosis 
for  Ihc  improvement  of  position,  in  a  patient  that  he  liimself  treated 
for  inflammatioD  of  the  joint.  But  tliere  are  still  many  cases  tlmt 
have  to  be  treated  in  the  countiy  under  most  unÜavorable  circumstonees, 
where  angular  anchylosis  of  the  knee  or  hip  results,  so  that  extcnaloa 
of  anchylosis  is  still  among  the  tolerably  frequent  operations. 

Attempts  to  straighten  deformed  and  stiff  limbs  ore  quite  oliL 
Even  in  the  sui^cal  writings  of  phyücians  of  the  middle  ages  we  And 
illustrations  and  descriptioos  of  maehines  constructed  for  this  pur* 
pose,  for  the  method  of  relieving  the  deformities  by  slow  extension 
with  nmchinery  Is  tlio  older.  A  largo  number  of  apparatus  for  the 
various  joints  have  been  constructed,  by  whose  aid  the  extension  and  I 
flexion  of  the  extremities  may  be  induced  by  the  action  of  a  screw. 
Now  these  instruments  are  chiefly  employed  in  cases  where  it  is 
thought  that,  while  siraighteuing  the  joint,  we  maj  rctoiD  its  mo» 
bility ;  but  as  these  cases  ore  very  rare,  and  as  they  also  may  bo  really 
improved  by  rapid  extension,  these  muchincs  are  much  less  used.  In 
oontrarlistinction  to  slow  extension  of  anehyioses,  we  have  the  rapid, 
forcible  extension,  which  is  falsely  termed  brUctncnt  Jhrci,  Belbro 
chloroform  was  known  and  employed  in  these  cases,  this  o[ieration 
was,  on  many  accounts,  objectionable.  It  was  very  painful,  and  not 
free  from  danger ;  it  required  a  great  deal  of  power  in  the  forcible  ex- 
tension of  anchylosis  for  breaking  and  tearing  them  up ;  tliis  was  due 
not  only  to  tho  obstnictions  in  the  joint,  but  also  reiy  gi>äatly  to  tho 
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muscles,  which  oontracted  strongly  aa  soon  as  the  pftin  bogaiu  Hcaoc, 
bofore  try'mg  to  extend  tho  anchyloeeS|  tt  \Tas  often  neceasiLiy  to  di- 
vide the  toiiduDS  of  the  lense  muscles ;  this  complicated  the  operation. 
Moreover,  tlie  after-treatment  was  not  correctly  understood  :  Üie  ex- 
tended limb  waa  bound  to  a  aplint,  or  held  firmly  by  machinery;  the 
oonsequencea  were  severe  inflammation  and  great  swelling ;  tlie 
method  did  not  Iwcome  popular.  Bouvier  and  DUffenharh  wero  al- 
most the  only  ones  wbo  occasionally  resorted  to  it;  other  surgeons 
preferred  to  consider  the^e  patients  as  incurable,  or  in  send  them  to 
orthopedists  for  gradual  cxtensioOf  or,  if  the  patienla  were  poor,  to 
amputate  the  limb,  so  that  they  might  have  a  wooden  leg  to  go  aboqt 
on  more se<Tu rely.  So  the  matterstood  till  B.  ton  Langenbeek  in  184Ö 
made  the  first  attempt  to  extend  an  anchylosed  knee-joint  while  the 
patient  vaj  ancathetiznd.  Tliis  shonrcd  tlie  interesüng  fact  that  under 
aniesthesia  the  contracted  muscles  become  perfectly  relajted  and  pli- 
able, and  may  be  stretched  like  india-rubber ;  this  rendered  Icnotoniy 
and  myotomy  unnecessarj*  in  this  operation.  As  nnie3t]ie«>ia  rendered 
the  operntiuii  painless,  it  could  be  done  more  slouly  and  carefully, 
«nd  with  the  aid  of  the  hands  alone.  The  resulta  were  so  very  favor- 
able that  this  method,  which  in  its  new  form  scarcely  dc5crvc<l  any 
longer  the  rather  brutal  name  of  "  brisement  forcfi,"  soon  became  um- 
versal,  and  now  it  has,  ]ierhaps,  too  much  displaced  extension  by  in- 
strumenta and  weights.  Ttie  metho<l  of  the  operation,  the  indications, 
the  precautions  to  be  observed,  and  the  after-treatment,  were  gradually 
M>  perfected  by  B.  von  IjxHgenbcck  tliat  this  operation  may  be  re- 
gofded  «e  one  of  the  safest  and  simplest  in  surgery.  To  prevent 
your  being  misled  by  tho  name  "brisement  forc^^-,"  and  forming  too 
horrible  an  idea  of  the  operation,  I  will  describe  for  you  tho  extcn- 
irioa  of  a  knee  bent  at  right  angles.  At  first  the  patient  lies  on  his 
back,  and  is  gradually  aoiesthctizcd  so  deeply  that  oil  tlic  muscles  are 
reUxf^d,  and  no  reflex  movements  occur.  M'ben  this  state  has  been 
reached,  the  patient  is  turned  on  his  belly;  one  assistant  holds  tho 
bead,  another  places  his  arm  under  the  breast  of  the  patient  to  facili- 
tate n*spirtiiion ;  the  pulse  and  breathing  arc  turcfully  watched,  for 
the  o{>eration  must  be  interrupted  at  once  if  dangerous  symptoms  fol- 
low the  deep  anaesthesia.  The  patient,  lying  on  his  face,  is  to  be 
drawn  toward  the  lower  end  of  the  opcnitiog-tablo  till  tho  knee 
comes  to  the  edge  of  the  table,  which  should  be  covered  by  a  firmly- 
fttuffed  hone-hair  cushion.  Now  an  assistant  with  both  hands  pressea 
as  strongly  as  possible  on  the  lliij^h ;  the  operator  stands  at  t1»^  oiitrr 
^e  of  tiio  left  (anchyloftcd)  knee,  places  his  left  hand  in  tho  popUteal 
space,  BO  as  to  depress  the  thigh,  and  the  right  on  tho  posterior 
niriaoc  of  the  leg,  corresponding  to  the  posterior  surface  of  the  con- 
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d^Icfl  of  tlie  tibia,  that  is»  close  above  the  calf,  and  with  hia  rigbt 
hand  bo  makes  dowQword  pressure  on  the  leg.  If  the  anchylosis  be 
still  recent,  and  not  too  6nn,  the  leg  will  gradually  gire  way  with  a 
perceptible  soft  crackling  and  tearing,  and  will  be  straightened  hy 
degreesL  Should  extension  not  be  made  so  readily,  the  openiour 
places  his  hand  lower  on  the  leg,  about  the  calf  or  close  below  it  J 
but  then  he  should  not  use  so  much  force  as  be  could  above,  because 
he  might  readily  fracture  the  tibia  just  below  the  condyles,  especially 
if  the  bones  were  a  little  soft ;  the  force  should  here  act  more  in  the 
way  of  traction  or  extension.  If  we  do  not  succeed  even  by  this  last 
means,  we  should  attempt  to  rupture  the  adhesions  by  strong  flexion; 
we  seize  the  leg  from  the  front  and  try  to  flex  it  by  slow,  regular  press* 
ure ;  by  this  means  the  adhesions  sometimes  rupture  more  readily 
than  by  movement«  toward  extension ;  after  a  few  of  the  adbesiona 
have  beeu  toru,  extension  is  generally  easy.  All  painful  twisting 
and  wrenching  is  decidedly  injurious,  and  very  rarely  does  any  good. 
When  we  have  made  as  much  extension  as  we  consider  prudent  for 
one  operation,  or,  if  the  leg  be  fully  extended,  we  turn  the  patient  on 
the  bock  again,  let  the  assistants  press  down  the  thigh  by  means  of 
Sueier^a  bandages,  extend  the  leg  by  the  foot,  and  from  the  foot  to 
within  an  inch  of  the  perimcum  apply  a  stout  pIasterK}f-Paris  dressing, 
inserting  thick  layers  of  wadding  at  the  knee  and  at  the  ends  of  the 
bandage  (below  and  above,  where  there  is  most  pressure).  But,  as 
the  plaster  does  not  always  harden  before  the  patient  recover«  from 
hifi  ana^sthcaia,  we  bind  a  well-padded  hollow  splint  to  the  OcAor  side 
of  tlie  limb,  to  prevent  the  knee  contracting  ag:iin  ;  this  hollow  splint 
is  to  be  rcniovc<l  aft4.T  three  or  four  hours;  by  that  time  the  pluste> 
dressing  is  Iiard  enough  to  resist  the  contracting  muscles.  The  pain 
that  the  patient  sutTerB  after  recovering  from  his  anaesthesia  is  not  al- 
ways severe,  often  it  is  remarkably  slight  in  proportion  to  the  force 
employed.  The  foot  sometimes  becomes  ucdcmatous,  if  it  has  not 
been  properly  bandaged ;  but  if  this  has  been  done,  or  is  done  im- 
mediately after  the  operation,  there  is  no  further  trouble.  Should  the 
pain  be  very  severe  directly  aflcr  the  operation,  we  may  apply  a  blad- 
der of  ice  over  the  plaster-bundnge,  and  give  a  quarter  of  a  grain  of 
morphia.  After  eight  or  ten  days  we  may  allow  tlie  patient  to  gratr 
ify  his  wisli  of  getting  up  with  the  bandage  on,  and  going  about  on 
crutdies,  or  with  sticks.  After  eight  or  twelve  weeks  the  anchylosis 
has  healed  in  its  new  position,  ^loanwhile,  the  patient  has  thrown 
aside  bis  crutcliea,  and  goes  about  with  a  stick,  perhaps  even  with- 
out any  support,  his  knee  being  stiff,  but  straight ;  then  the  bondage 
may  be  removed,  and  the  patient  regarded  as  cured. 

In  the  above  case  we  have  supposed  that  on  operation  succeeded 
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in  straigbtcnin^  tlic  kuee.  But  this  is  not  always  tho  case ;  fre- 
quently at  the  first  operation  wc  dare  not  go  so  far  without  riäkin^ 
serious  consequcaccÄ.  What  ciroumstHuccB  aiu  prevent  our  complete 
ing^  the  operation  at  one  sitting?  These  are  chioUy  uxtoiiiüve  ciua- 
trioes  of  the  skin,  which  demand  very  great  precautious;  cicalrioea  m 
the  hollow  of  the  knee  are  especially  diBicult  to  deal  with,  and  must 
be  extended  gradually ;  they  would  he  torn  if  wo  triird  to  force  tho 
extension.  Ouoasionally,  also,  tho  cicatrices  surrouiiü  large  Tesscia 
aud  nerves,  whose  sheaths  may  hare  participated  in  the  previous  ul- 
ceration, and  tearing  these  parts  would  bo  a  very  serious,  perliiips 
fatal  complication.  Breaking  up  of  any  cicatrix  may  be  followed  by 
suppuration,  or  even  inortilicatiou ;  hcnco  wc  aliould  never  stretch 
cioutrices  of  the  skin  to  the  extreme  point  to  rupture  them.  Unr- 
ing  reached  the  point  where  the  cicatrices  are  very  tense,  we  should 
Stop,  apply  the  dressing,  and  repeat  the  operation  in  four  Lo  six 
weeks,  and  so  on  till  we  act^ompllsh  our  object. 

A  further  circumstance  requiring  attention  is  the  faulty  position 
of  the  tibia,  that  may  have  resulted  from  caries  of  the  knee,  CKpccially 
its  inclination  to  luxation  backward;  it  is  always  diflicult,  sometimes 
impossible,  to  correct  this  position  of  the  knee,  but  we  succeed  best 
by  making  the  extension  very  gradually ;  under  such  circumstances, 
forced  extension  would  induce  luxation  baokward  —  then  perfect 
straightening  would  be  impossible. 

You  must  not  expect  that  the  knee  will  again  acquire  its  beautiful 
normal  shape,  even  if  it  be  quite  straight;  tliis  never  occuni,  but,  as 
we  ore  not  called  on  to  go  atmut  with  nuked  knees,  as  the  Ui^tdiindens 
do,  the  shape  docs  not  make  so  much  difForencc,  if  Uie  knee  be  only 
straight  and  6rm  enough  to  walk  on.  Although  joints  with  tunior 
albus  may  be  brought  lato  the  most  servioeahio  position  at  almost  any 
time,  even  when  there  art?  fistuhe  present,  and  should  bo  placed  in  a 
closed  baudage  or  kiice-cap,  still,  the  period  when  fisttdie  have  just 
dosed,  and  the  cicatnccs  are  fresh,  dense,  and  tender,  is  most  mdavor- 
ablo  fur  the  extension,  for  then  ntpturo  of  the  cotancoua  cicalnces 
and  new  suppuration  will  be  most  liable  to  occur. 

^V'7)at  has  here  been  said  in  regard  to  straigli toning  tlie  knoe-joiat 
may  apply  equally  to  tho  hip  and  ankle.  Anchyloses  of  the  shoulder 
and  f^bow  have  a  totally  dißerent  functional  significance;  in  them  the 
problem  is  to  restore  mobility,  and  this  cannot  be  obtained  by  break- 
ing up  tho  anchyloeis  and  applying  a  pUstci^ bandage 

If,  on  straightening  a  knee,  where  tbere  have  been  few  adho 
slona,  and  tlie  joint  is  tolerably  healthy,  we  wish  to  obtain  mobility, 
of  course  wc  should  not  apply  tbc  plaatcn-bandage  after  the  operation, 
or,  at  least,  should  not  leave  it  on  long,  but  wc  should  apply  instru- 
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menu  by  wtiich  motion  may  be  made  some  time  after  the  extension ; 
Ulis  mütion  Bhoutd  first  be  tried  under  aniestliesia,  and  subsequently 
repeated  daily  without  the  amestbetic  I  shall  not  deny  that  cases 
occur  where  a  tolerable  amount  of  motion  may  bo  obtained  in  thia 
vay;  bat  they  are  rare,  and  they  are  either  cases  where  atU&iess 
has  remaiiiec]  after  fractures  through  the  joint,  or  after  inflammations 
of  very  short  duralion ;  I  could  almost  believe  tliat,  in  some  of  tltese 
cases,  mobility  would  have  been  restored  simply  by  daily  use,  hence  I 
hare  no  very  brilliant  anticipations  about  tlio  results  of  straightcniag 
anchyloses  geuerallr.  But  the  mere  fact,  that  we  may  aaw  almoet 
entirely  erase  anchylosis  from  the  list  of  indications  for  amputation, 
is  a  very  great  triumph  orer  former  surgery ;  but  this  does  not  bar 
the  way  for  further  improvements  of  the  new  method,  or  for  the  at- 
tainment of  better  results. 

Cases  occur  where  the  mechanical  coudilioiis  in  the  joint  are  of 
such  a  nature  that  the  ends  of  the  bones  cannot  be  bronglit  into  any 
different  position.  I  have  already  given  you  the  elbow-jintnt  as  an 
example;  e.  g.,  the  case  is  one  of  arthritis  deformans,  the  fossu?  at 
tlie  lower  end  of  the  humerus  nhovc  the  trochlea  arc  filled  with 
newly-foiiucd  bono;  here  it  is  impossible  to  more  the  ulna  forward  or 
backward;  in  arthritis  deformans  similar  circumstances  occur  in  other 
joint*,  hence  the  consequent  anchyloses  cannot  be  rende^trd  morabl«, 
any  more  than  they  con  after  true  arthritis,  therefore  both  diaeaaes 
are  usually  contraindications  to  extension  of  the  anchylosis;  Lastly, 
as  above  slated,  the  adhesions  of  the  ends  of  the  bones  may  be  boay, 
there  may  be  anchylosis  ossea;  it  will  rarely  be  possible,  indeed,  except 
where  there  are  simply  a  few  osseous  bands,  to  break  such  anchyloses; 
in  most  of  these  cases  the  anchylosis  will  stand  Urm.  \Miat  can  be 
done  in  such  eases?  There  arc  two  ways  of  altering  the  position  of 
euch  joints:  by  bending  the  bone  above  or  below  the  anchylosed 
joint,  or  by  sawing  out  a  piece  &om  the  joint  or  &om  the  bone.  la 
regard  to  the  first,  some  surgeons  would  shrug  their  shoulders  if  it 
were  proposed  as  a  method  ;  still,  this  bending  or  even  fracture  of  the 
bone  ha»  often  been  done  unintentionidly,  and  has  gMnemlly  turned 
out  well.  Several  times  in  extending  anchylosis  of  the  knee-joint, 
once  in  the  hip-joint,  without  intending  it,  I  made  a  partial  or  com- 
plete fracture  of  tlio  bone ;  the  joint  remained  as  before,  but  abore 
tlic  Imcc  and  below  the  hip  the  bono  bent  so  as  to  compensate  for  t!io 
angle  at  which  the  joint  was  anchylosed,  and  straightening  was  prao- 
ticnlly  aooompUshcd,  although  not  by  rupture  of  the  anchylosis.  In 
all  these  cases  I  applied  the  plaster-bandage;  the  course  was  just  the 
same  as  in  simple  subcutaneous  fractures,  the  pain  was  even  less 
than  after  breaking  up  anchyloses,  and  the  result  was  perfectly  satift- 
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Victory.  ]  cannot  see  why  we  bhould  reject  this  operation  of  subeti- 
tuting  a  &ftcturo  of  the  bone  for  an  trasucccssfiil  atlempt  iit  struight- 
eaing  the  anchylosis,  and  I  should  much  prefer  it  to  any  resection  of 
the  knee  or  hip,  where  il  can  be  done  C!a.sily,  without  great  force  or 
hanl  jerks;  I  even  belters  that  wc  eliould  always  try  to  substitute 
fracture  of  the  femur,  if  it  can  be  easily  broken,  for  resections  of  tho 
knee  at  least,  no  matter  how  they  arc  done ;  in  other  joints  resection 
is  of  course  to  be  preferred  for  various  reasons. 

There  arc  three  methods  of  resecting  bony  anchylosis :  1.  JUum 
J)art<m''s  {published  in  1835) ;  in  angular  anchylosis  of  tho  knee, 
after  dividing  the  soft  parts,  close  above  the  joint,  you  saw  out  from 
ilto  femur  a  triangular  piece,  whose  base  is  upward,  and  whose  angle 
poiniiug  do^vnward  must  compenaat«  the  anglo  of  the  anchylosis  (we 
miglit  alw  saw  this  piece  out  of  the  anchylosetl  joint  itself) ;  tljen 
the  limb  is  straightened,  the  joint  is  untouched,  tho  distortion  is 
pUeod  iu  the  thigh,  as  it  is  after  fracture  of  tbe  bone.  This  operation 
has  been  done  frequently  with  good  results  in  anchyloses  of  the  hip 
and  knee. 

2.  Wc  may  make  a  Bubeuianeous  osteotomy  through  tho  anohylüsod 
joint  after  U.  von  Langenbwk^a  method ;  this  operation,  which  we 
found  to  be  rery  useful  in  fractures  that  bad  united  obliquely  and  in 
rachitis  ({^agc  310),  has  hitherto  been  little  used  in  bony  anchylosis, 
hence  we  ean  give  no  ojuuion  of  iU  tfrww  has  employed  a  modiJied 
forni  of  it  with  great  benefit;  he  bores  obliquely  through  the  anchy- 
losis in  many  places,  and  divides  the  adhesions  with  fine  chisels. 

3.  Total  rcKctioH  of  theJolrU,  I  have  already  stated  my  opinion 
alKHit  tlie  admissibility  of  resection  for  ancbylosis  of  the  hip  and 
knee-joints,  and  would  regard  it  as  uUimum  rcmcdium  and  t'o/t/ct 
anc9p$/  in  tho  elbow-joint  the  prospect  is  rather  better;  here  by  re- 
section we  msy  change  tlie  anchylosed  joint  into  a  movable  false  one, 
which  is  occasionally  quite  useful,  */'  all  turns  out  «rff,  but  this  is  the 
point  on  which  all  depends,  and  which  wo  cannot  always  master. 
MTio  would  risk  his  life  for  a  stiff  ellx>w  ?  Äloreover,  in  resections 
for  anchvlosis  of  tl»o  elbow,  the  results  Imvc  not  always  been  very 
brilliant,  either  as  regards  mobiHty  or  life,  although  some  coses  seemed 
for  a  lime  very  successful.  So  we  should  not  be  too  free  with  these 
reseetions. 

Id  tike  shoulder,  the  circumstances  arc  very  peculiar;  experience 
t«tchefl  that  penoos  with  stiff  Shoulders  can,  by  constant  use,  m:dce 
their  shoulder-bhkdcs  so  movable  that  the  stiffness  of  tho  shoulder 
causes  comparatively  IittJe  inconvcnicoce ;  in  euch  a  case  it  would  be 
folly  to  operate. 

Patient«  with  caries  of  the  wrist  uro  usually  so  ghid,  when,  after 
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years  of  sufTering,  the  disease  at  length  recovers,  Üiat  thej  do  not 
complain  of  their  BtifT  hand ;  nevertheless,  successful  resections  of  an- 
chylosed  wrists  have  been  recently  made  by  Jiose  /  it  is  true,  the  final 
results  of  these  operations  are  not  yet  fuUy  known.  In  ihe  foot  there 
would  be  no  question  about  resection  for  anchylosis  in  a  bad  position ; 
usually  defect  of  the  ankle-bones  is  the  chief  cause  of  deformities  of 
the  foot  after  inflammation  of  the  joints  It  will  depend  on  the  indi- 
vidual case  whether  the  foot  is  useful,  whether  a  correction  of  pc^ 
i  ion  be  possible,  or  if  a  good  stump  be  preferable. 
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LECTURE    XLII. 

A.  Dcfonnitaes  doe  to  MusouUr  ud  Nerroiu  AffeotioDi :  I.  Muxeuliir  ContnAtioni 
etusedbf  DbeasQof  tbaHuHuUrSubsUnco;  11.  Miuoolnr  ContrnctiDiu  from  I>i»- 
euei  of  the  NervM ;  III.  MstcuUr  CoDtnction«  frora  Faulty  Poeitienui. — A  D»- 
foTmitwft  doe  to  Ducoüci  of  tbo  Lifiamenta,  Fiucijt,  and  Tondons :  I.  Atrophy  of 
Liyamaou,  FaKiai,  hqJ  Tendoiu;  U.  BeUsuttion  of  Li^ivDenb. — €.  DofomuliH 
diu  to  CicalricoB.— TrcAlmcDt;  Scrctchiug  by  MnoUioerj'.— Exteoüoa  daring  Au- 
•kihAkii.— Compresiloa.— Tflnotomy  uid  Myotomy.— Dlvifilon  of  FoscUs  and  Ar- 
tlaular  Llgtmcntft. — GyianutJc«.— Elutioity.— Artlficiil  Uude«.— Supponlng  Ap- 

Gestlemes  :  From  what  has  already  lxs?n  toM  you,  you  knoir 
that  deformities  of  the  limbs  may  be  caused  by  discafics  of  the  bones 
and  joints,  and  that  the  musdca  and  ligaments  have  much  to  do  with 
the  continuanoo  of  these  deformities ;  but  there  are  also  other  causes 
for  such  deformities ;  as  primiiry  muscular  coutractions  without  difi- 
ease  of  the  joints,  etc 

AVc  speak  of  contraction  wlica  a  muscle  maintains  a  regular,  con- 
tinued oontractioo,  ns  if  tetanic  Contraction  can  really  only  take 
place  in  mu^icles,  as  in  a  physiological  sense  they  alone  contract  on 
irritation.  But  usage  gives  the  tenn  a  wider  meaning.  We  speak  of 
oontractioos  of  tendons  and  fascia;,  meaning  that  these  ports  arc 
shortened  or  shrunken,  and  have  mostly  or  entirely  lost  their  elas- 
ticity. We  have  already  used  the  word  contraction  in  this  general 
sense,  and  shall  do  so  again.  It  is  exceedingly  rare  for  the  fasriir, 
tendons,  and  ligameuts,  to  be  primarily  diseased,  although  tlus  does 
happen.  Jldaxation  of  the  ligaments  may  exist  as  a  primary  afTco- 
tion,  from  atrophy  of  their  fibre»,  or  more  frequently  fixtm  ■woiiknes.s 
of  formation  they  may  be  unable  to  resist  the  burden  tbcy  hare  to 
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bc&r.  In  the  same  waj  muscles  tnsjr,  from  birüi,  be  too  short,  and 
bence  without  special  aid5  niaj  not  be  normally  distensible ;  dclbna- 
ity  may  thus  be  induced  without  there  being  any  true  contractioa. 
Vou  alrcadj  koow  bov  the  muscles  are  sympsthettcallj  affected  in 
diseases  of  the  joints.  From  these  few  remarks  jou  see  that  tliefia 
Vftrioos  causes  of  deformily  must  be  properly  arrunged.  I  will  try  to 
make  this  nmugement,  remariungj  howerer,  that  here  we  only  deuro  I 
to  obtain  general  points  of  view.  You  will  have  special  instruction 
OD  this  subject,  in  to^iograpbical  pathology  and  stu-gerj,  and  in  the 
dhaiOi 


A.  DEFCBMITIES  DUX  TO  AFFECTIONS  OF  THE  MUSCLES  AND  KlIBVES. 

I.  Muscular  contraction  due  to  <U«fa»eA  of  the  muaela.  Here 
wc  should  first  speak  of  acute  painful  inflammation  of  the  muscles. 
Vou  may  remember  that  we  bare  already  spoken  uf  this,  aud  that  I 
told  you  that  acute  inflammation  of  muscle  often  leads  to  su]>puration 
(page  274).  I  will  relate  a  typical  case  of  this  kind:  A  young  girl 
was  brought  to  the  polyclinic  in  Berlin,  whose  left  f<x>t  was  in  the  po- 
sition of  a  typical  \ks  equiitus;  that  is,  t!>e  foot  was  fully  extended 
(flexed  in  the  anatomical  sense) ;  this  slate  had  come  on  a  few  days 
previously,  with  excessive  pain  in  the  calf  of  tho  leg;  the  skin 
appeared  ur.cltanged,  but  was  painful  to  the  touch ;  fluctuation  was 
evident;  I  made  an  incision,  and  let  out  a  large  quantity  of  matter; 
a  few  days  !atcr,  the  foot  had  its  normal  position,  and  the  recovery 
was  complete.  The  inflammation  docs  not  necessarily  begin  »n  the 
muscle  itself  to  induce  contraction  in  it,  but  inflammation,  and  espe- 
cially suppuration  in  the  immediate  vicinity  of  the  muscles,  in  their 
sheatli»,  the  muscular  substance  being  often  secondarily  aflerted,  may 
also  induce  contraction.  For  instance,  it  is  very  common,  in  acute 
suppurations  in  the  uc<:k,  for  the  stcmo-clci Jo- mastoid  to  coutracl, 
and  for  the  head  to  be  inclined  to  the  affected  side.  In  tbe  same  way, 
the  thigh  is  often  flexed  in  acute  inflammation  of  the  psoas  muscle, 
and  in  peripsoitia  (frequently  the  two  cannot  be  distinguished).  And 
wc  might  partly,  at  least,  place  under  this  head  those  contraciiona 
developing  during  acute  articular  Inflammationa.  From  the  oedema- 
tous  swelling  jiw-ompanying  every  suppurative  synovitis,  we  see  that 
the  soft  parts  in  the  vicinity  of  tho  joints  are  also  implicated,  and  this 
inflammation,  which  li  acute,  if  not  very  intense,  may  give  rise  to 
contraction.  But  there  may  be  some  other  expluuutiuus,  as  has 
already  been  mentioned.  Drawing  up  a  limb  that  pains  us  is  often 
an  instinctive  manoeuvre,  a  sort  of  reflex  aoliou  of  the  sensible  nerves 
on  the  motor  nerves.  It  seems  to  me  that  the  relations  of  acute  mus- 
cular inflammation  to  muscular  contraction  are  not  by  any  means  fully 
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explained.  Wliilo  tbc  casca  adducml  speak  for  flie  combinution  of 
Ihcsc  two  processes,  I  may  tell  you  that  I  bare  rcpcutcdlr  seen  Urge 
metastatic  muscular  abBOeaaea,  for  iuBtanco?,  a  itbort  time  since,  oa 
autopsy,  I  founil  ooe  in  the  psoas  muscle,  without  any  cootracUoo, 
Indocd,  without,  the  patient  having  manifeste«!  any  pain  during  life. 

As  idiopathic  diseasea,  chronic  inflaninmtioDS  of  muscles  are  very 
rare,  nor  do  they  necessarily  induce  contraction ;  indeed,  this  is  not 
generally  their  effect.  Virchow  considers  iatty  degeneration,  and  con- 
sequently molecular  disintegration  of  the  contractile  subfitanoe,  simple 
atrophy,  as  an  iuHawmatury  process ;  it  is  not  always  accompanied 
by  contraction,  but  only  by  simple  atrophy  and  progressive  decrease 
of  strength.  We  cannot  consider  tliis  state  as  inflammation,  for  we 
class  inflammation  with  neoplastic  formation.  Where  there  is  inflam- 
matory new  formation  in  muscle  (and  this  is  particularly  the  case  when 
the  inflammation  extends  from  other  tissues  to  the  muscle),  nut  only 
is  atrophy  of  tbc  contractile  substance  a  frequent  result,  but  there  is 
also  usually  interstitial  cicatricial  atrophy ;  cicatricial  connective  tissue 
takes  the  ploc^  of  the  muscle ;  the  latter  is  octually  mctamoq>bosed 
to  conaeclive  tissue.  Tliis  process  causes  the  drawing  togctlier  by 
the  atrophy  and  induces  the  coutracliun,  although  in  the  striut  physio- 
logical sense  we  should  not  call  this  contraction ;  but,  in  practice,  these 
conditions  arc  not  alwajrs  to  be  distinguished.  In  the  Last-mentioned 
class  of  muscular  contractions,  there  are  very  many  cases;  almost  all 
thcwe  where  in  chronic  articular  inflammations  the  muscies  gradually 
become  permanently  shortcnciL  If  there  be  absolutely  firm  anchy- 
losis, and  motion  be  entirely  lost^  the  muscle  Buully  atrophies  to  a 
connective-tissue  string ;  this  does  not  occur  very  fre<iuently,  for  usu- 
ally the  muscle  retains  some  action,  even  if  it  be  but  slight. 

II.  Muscular  contractions  c-au»ed  by  prhnary  disecue  of  th^  net' 
VOU9  $y$ten\.     We  must  here  make  two  classes : 

1.  Ptimary  muscular  cofäraetions  as  a  result  of  continued  irrit*- 
tion  of  certaia  nerves ;  this  state  is  most  analogous  to  the  tetanic  con- 
traction induced  by  the  electric  current;  tbe  irritation  may  be  located 
in  the  nerve,  spinal  medulla,  ar  brain.  Contraction  of  the  ann  may 
be  induced  by  neuritis  of  the  median  nerve,  induced  perhaps  by  irrita- 
tion irom  a  foreign  body,  as  a  piece  of  glass,  by  inflammation  of  the 
root  of  the  nerve  or  of  the  spinal  medulla  at  a  point  corresponding  to 
the  root  of  the  nerve,  or  by  a  circumscribed  encephalitis,  Tbe  cases 
of  limited  contractions  as  a  result  of  diseases  of  the  nerves  are  not 
frequent.  These  contractions  may  also  be  of  reflex  origin ;  for  instance, 
many  oases  are  known  where  ulcers  of  the  cen-ix  uteri  have  induced 
oootrtction  of  the  vmsclcs  of  the  thigh. 

2.  Secondary  muscular  contractiatis^  also  called  antagonistic  cotOf 
U 
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tncUoos ;  tlieir  primary  cause  is  a  paralysis.  For  instance :  suppose 
the  extensors  of  the  baud  be  paralvzed  after  division  of  tbe  mdia.] 
nerve;  tlie  hand  can  no  longer  bo  elcTiitod,  nor  can  it  be  held  in  the 
medium  position,  for  at  every  effort  of  the  will  on  the  hand  the  flexors 
alone  act,  and  these  soon  acquire  such  a  continued  effect  on  the  post- 
tioa  of  the  hand  that  the  latter  remains  flexed.  The  parnlrtic  club- 
foot also  belongs  under  this  lieati ;  suppose  the  peroneal  and  extensor 
muscles  of  the  foot  paralyzed,  then  the  foot  will  be  kept  extcodcd, 
and  turned  somewhat  inward  by  the  gnstrocnmnius,  flexor  communis, 
tibiales  posticus,  etc.,  and  this  abnormal  position  increases  in  proi>or- 
tioo  as  the  ]>atient  tries  to  move  the  foot,  for  the  will  acts  only  on 
the  healthy  muscles.  Still  another  exami>]e:  if  tlie  facial  nerve  be 
paralyzed  on  one  side,  the  angle  of  the  mouth  od  the  opposite  side  is 
drawn  up  by  the  action  of  the  zygomatic  muscles  of  that  side;  when 
tlie  face  is  quiet,  this  is  httle  noticed ;  during  active  play  of  the  fcaturca 
this  forms  a  grimace,  aa  only  one  side  of  the  face  is  much  moved,  ihe 
other  remaining  at  rest.  Contractions  resulting  from  paralysis  or 
paresis  of  the  antagonistic  mtuclcs  are  never  very  strong;  they  usu- 
ally offer  little  opposition  to  passive  motion,  and  frequently  may  be 
thus  diagnosed  at  the  first  examination. 

nT.  A  further  cause  of  shortening  of  muscles,  aiid  even  of  shnnk- 
ftge  and  atrophy,  is  the  continued  approximation  of  the  points  of  in- 
aertion.  This  is  the  cause  of  some  curvatures  of  the  spine,  especially 
of  the  lateral  cur^'atures  (scolioses).  Suppose  a  child  to  accustom  itself 
to  standing  most  ou  one  foot  (a  very  frequent  habit),  or  when  writing 
to  lean  far  over  the  table  with  the  right  side,  to  always  lie  on  tlie 
same  aide  in  l>od,  and  always  to  sleep  bent  up,  in  ehort,  in  various  em- 
ployments always  to  assume  the  same  oblique  position :  soon  certain 
muscles  will  remain  almost  constantly  in  a  state  of  moderate  shorten- 
ing; if  a  yielding  sciftnera  of  the  vertebne  favors  this  lateral  curva- 
ture of  the  spine,  the  shortened  muscles  soon  prevent  the  perfect 
straightening  of  the  spine  even  during  rest.  I  will  not  assert  that  all 
scolioses  result  in  this  way,  but  that  this  is  often  the  course  appears 
pretty  certain  from  the  conclusions  of  all  obser\-ere.  In  many  cases 
congf-nital  club-foot  also  probably  comes  in  the  same  wnv:  if^  while  in 
the  uterus,  the  clüld's  foot  lies  in  such  a  position  that  during  its  move- 
ments the  extensors  are  brought  into  action  but  little,  and  the  foot  is 
permanently  flexed  and  bent  inwanl,  the  gastrorncmius,  wlioso  points 
of  insertion  are  permanently  approximated,  is  hanlly  ever  fully  de- 
veloped and  extended ;  it  is  formed  too  short  at  firet^  and  when  the 
child  is  bom  cannot  be  stretched  beyond  a  certain  extent.  This  is 
one  explanation  of  the  intrauterine  occurrence  ^f  this  deformity; 
others  suppose  that  club-foot  results  from  a  true  contraction  due  to 


CONTRACTION  OF  TOE  PALMAR  FASCIA. 

intrauterine  inflammations  of  the  spinal  medulla,  orbniin;  still  others 
think  tliat  a  faulty  dcrelopment  of  the  aakle^boncs,  cäpcoially  of  tho 
articular  sur&ices,  is  the  primaiy  difiBeuliy.  Importiint  facts  may  be 
advanced  in  &ror  of  all  these  views,  so  that  the  question  about  the 
development  of  congenital  club-foot  canuot  by  any  means  be  con- 
sidered settled.  The  approximation  of  the  points  of  insertion  of  a 
muscle  induces  increase  of  an  alrcady-exjatjng  deformity  more  fre- 
quently than  it  docs  the  original  disease.  Thus  it  is  nothing  un- 
comnion,  ivbea  club-foot  has  once  begun,  for  tiie  tibialis  posticus 
muscle,  and  even  for  the  anticus  and  flexors  of  the  toes,  to  contract 
gradually,  and  thus  actually  to  draw  the  foot  into  a  club-shapo.  And, 
when  deformity  (rum  disease  of  the  joints  has  once  begun,  tlie  approx- 
imation of  the  points  of  inserlioo  of  tlie  muscle  considerably  aids  in 
increasing  the  muscular  contraction  and  the  deformity. 

Ä   PEFORMITIES  BE8CLTIN0  FROM  DTSEABRS  OF  THE  LIGAMENTS, 
FASCIiK,  AND  TENDONS. 

L  Slirinkage  of  the  ligaments,  tendons,  and  fascise,  is  a  very  fre- 
quent cause  of  deformity,  and  especially  serves  to  increase  existing 
deformities,  and  render  them  permanent.  Chronic  inflammation  of 
the  synovial  mcmbmno  of  the  joint,  extending  to  the  capsule  and 
supporting  ligaments,  is  the  most  frequent  cause  of  this  shrinkage. 
But  continued  malposition  of  the  parts  may  gradually  induce  shorten- 
ing and  shrinkage,  the  same  la  true  of  the  fasciae;  it  is  here  only  ne> 
oeSiSary  to  mention  club-foot;  in  congenital  club-foot  there  is  a  primary 
Bhortcning,  the  fascia  plantaris  is  formed  too  short,  but  this  shortening 
may  come  on  sccondurily,  as  the  club-foot  becomes  more  developed. 
If  from  inflammation  of  the  hip-joint  the  thigh  remains  flexed  for 
montlis  or  years,  the  fascia  lata  shrinks  to  such  an  extent  that  it 
may  be  felt  as  a  cord  running  from  the  anterior  superior  crest  of  the 
ilium,  which  sometimes  cannot  bo  cxtCDdod  even  while  the  patient  is 
anesthetized,  but  must  be  cut  through  before  the  thigh  can  be 
straightened.  The  above  shortenings  are  all  ecoondary,  but  there  are 
also  primary  idiopathic  shrinkages  of  fasciae,  among  which  eoiUraction 
of  the palniar  fascia  is  tlie  best  known;  it  occurs  most  frequently  in 
elderly  people  (rarely  before  the  fortieth  year),  and  begins  by  one 
finger  assuming  a  flexed  position,  and  in  the  course  of  years  the  other« 
do  tho  same  thing;  finally  the  hollow  of  the  hand  is  drawn  together, 
and  cannot  be  distended;  the  skin  hangs  in  folds;  the  tendons  are  not 
affected;  the  scat  of  the  contraction  is  the  fascia  immediately  under 
the  tendons.  Continued  friction,  or  frequently-repeated  pressure,  is 
regarded  as  the  cause  of  contractara  palmaris ;  this  disease  is  said  to  be 
particularly  freoucnt  in  persons  who  work  much  with  hammer,  axe. 
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eta,  whidi  must  be  held  with  the  whole  hand,  also  in  those  who  seftl 
or  stamp  letter»  all  daj  {B.  von  Langenb6ck).  In  the  cases  that  I 
hsTC  seen,  this  coatractura  polmaris  seemed  to  be  a  symptom  uf  chnjulc 
rheumatiam.  In  mauj  persons  with  this  disease  no  cause,  or  cooneo- 
tion  with  other  disease,  is  disooTcrablc. 

H.  Relaxation  of  ligamenU — especially  of  supporüng  ligaments 
of  the  joint — may  also  cause  deformiiies,  particularly  in  the  lower  ex- 
tremities, which  bear  the  weight  of  the  body.  "Hie  causes  of  sudi 
relaxations  are  slight  anomalies  of  formation  ;  too  feeble  devolopmcat 
of  these  part&  llie  results  of  such  relaxations  manifest  ihemsdvcs 
particularly  at  the  time  when  Uie  growtli  is  most  vigorous,  and  the 
cuds  of  the  bone  assume  the  final  fonn,  tliat  is,  in  young  persons 
about  the  age  of  puberty.  At  this  period  the  so-called  knuckling  of 
tlie  foot  is  most  frequent.  The  defunniües  resulting  from  this  cause 
are  bandy-leg  (curvature  of  the  leg  with  the  concavity  inward,  genu 
VfXmm)  and  bakcr*s  leg,  or  knock-knee  (ourrature  of  the  I^  with  the 
tx>ncnvity  outward,  genu  valgum) ;  the  latter  ore  more  fmjuent  than 
the  former.  Genu  varum  depends  (except  when  due  to  bending  in- 
ward of  the  femur)  on  relaxation  of  the  external  late-ral  ligament  of 
the  knee  and  shnnkage  of  the  internal  lateral  ligament ;  genu  ralgom, 
OD  rdaxation  of  the  internal  lateral  ligament  aud  shrinkage  of  the 
external  ligament,  with  secondary  contraction  of  the  biceps  femoris. 
Some  surgeons  and  anatomists  refer  these  deformities  also  to  primary 
anomalies  of  doveloproeot  of  the  condyles  of  the  femur  and  tibia. 
These  anomalies  of  form  in  the  articular  sur&oes  undoubtedly  dereh^ 
aecondarily  in  tliesc  defunnities.  Pctplanu»  is  also  referred  to  relax- 
ation of  the  ligaments;  in  this  the  normal  curvature  of  the  Inner  bor- 
der of  the  foot  disappears,  the  scaphoid  and  firsteuneiÜirm  bones  sink 
down  ;  the  solo  of  the  foot  thusbcDomes  flat;  hence  the  name  ßal- 
/bot  /  scoondarily,  there  may  be  contraction  of  the  peroneal  moaclet 
and  great  changes  in  the  articular  surfaces  of  the  ankle-bones;  here 
also  the  latter  are  regartled  by  some  »urgeuus  as  the  primary  affec- 
tion. 

a  DEP0KM1T1E8  CAUSED  BY  CICATRICES. 

Wo  have  already  spoken  frequently  of  the  contraction  of  cicar 
trices;  it  results  from  the  inflammatory  new  formation  in  the  woirad 
gradually  giving  off  water,  as  the  original  gelatinous  formation  by 
degrees  atrophies  to  dry  connective  tissue,  aod  contracts  like  any  body 
chat  is  drying  up.  The  laq^r  the  siuiaoe  of  the  cicatrix,  the  stronger 
will  bo  the  contraction  in  all  directions ;  all  wounds  with  extensive 
lo«  of  skin  will  be  followed  by  extensive  cicatricial  conbiiction,  and, 
M  this  is  generally  greatest  after  bums,  cicatrices  from  this  cause  ara 
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Rsually  tbe  ones  that  contract  diosU  Of  course  it  depends  greatljr  on 
the  position  of  the  cicntrix  -whether  it  ahnll  produce  injurious  resuItSf 
deformities  or  distonioiis.  Cicatrices  on  tlie  flexor  side  of  the  joint, 
when  tbcy  extend  fur  longitudinuUy,  mny  prevent  full  exteosioa  of  the 
linih.  Extensive  cicatrices  in  the  neck  induce  distortion  and  fixation 
of  the  head  to  the  injured  side ;  tliose  on  the  cheek  inay  distort  the 
mouth "or  lower  eyelid ;  on  the  back  of  the  band  or  foot,  or  about  the 
finger-joints,  they  may  render  the  finger  immovable,  or  partially  so. 

But  cicatrices  of  the  deeper  parts,  as  of  the  muscles  and  tendons, 
may,  of  course,  also  cause  deformities ;  as  necrosis  readily  follows  in- 
jury of  a  tendon,  and  cicatricial  tissue  replaces  the  tendon,  such  a 
part  as  a  finger,  when  injured,  becomes  crooked  and  stifT. 


Allltough,  in  what  has  just  been  said,  we  hare  spoken  chiefly  of 
the  etiology  of  deformities,  still  the  diagnosis  is  included  there;  and 
it  is  unneoessaty  to  pursue  this  point  further.  Of  course  the  proj- 
notis  depends  entirely  on  the  possibility  of  removing  the  causes,  end 
tbe  treatment  also  varies  greatly  with  the  latter. 

To  remove  contractions,  the  most  natural  thing  is  to  stretch  the 
parts;  we  may  try  tliis  by  liaring  tbe  contracted  Hmh  stretclied  a  few 
tLDies  daily.  13ut  this  so-called  manipulation^  which  is  very  eEEcar 
cious,  requires  much  strength  and  patience  ;  benco  it  seems  better  to 
make  this  extension  by  the  regular  action  of  a  machine.  The  ex- 
tending machines  now  used  depend  on  the  combined  action  of  the 
■crow  and  cog-wheel,  a  mechanism  that  has  been  employed  in  surgical 
instruments  from  the  most  ancient  times ;  the  machines  may  be  vari- 
ously constructed,  but  must  be  lights  firm,  and  well  padded ;  they 
should  never  press  too  hard,  and  be  made  to  retain  any  position ;  sudi 
machines  are  most  readily  mode  for  the  knee  and  elbow ;  in  tlie  shoul* 
der  and  hip  it  is  difficult  to  fix  the  scapula  and  pelvis.  Extension 
may  bo  made  under  aniesthetics,  to  hastfm  the  progress ;  but  then 
avoid  using  too  much  furce,  and  especially  bem-  in  mind  that  cico- 
triciany-oontracted  muscles  are  less  dis^nsible  than  normal  ones,  and 
can  only  be  stretched  gradually.  Mechanical  extension  can  scarcely 
be  applied  to  those  muscular  contnictions  depending  on  neuroses,  or, 
at  most,  it  can  only  be  used  as  an  adjuvant ;  the  chief  treatment  must 
be  directed  to  the  nervous  affection  that  has  caused  the  muscular 
contrnctioo.  Not  unfrequently  these  contractions  entirely  disappear 
intder  cliloroform,  especially  when  of  a  reflex  character,  in  the  same 
way  that  they  subside  spontaneously  in  acute  articular  inflammations, 
as  soon  as  the  piktient  is  narootized ;  the  flexed  knee,  for  instance, 
may  then  be  extended  without  the  least  force,    Aooording  to  JZsmaX^ 
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many  contractions  disappear  under  the  use  of  the  constant  current  of 
electricity;  hs  many  excellent  men  aro  now  engvged  studying  the 
constant  current,  it  is  to  be  hoped  that  the  mysteiy,  which  has  until 
lately  shrouded  this  subject,  may  disappear  before  clear  criticism. 
Treatment  by  apparatus  {orthoped^)  is  particularly  used  in  contimo 
tions  of  ligaments  and  fusciic  Contractions  from  cicatrices  may  be 
improved,  but  rarely  entirelyrured,  by  stretcbing  the  cicatrix ;  a  more 
potent  remedy  here  is  continued  pressure^  made  by  adhe^ve  plaster, 
bandages,  or  compresses,  applied  to  suit  each  case.  The  atrophy  of 
the  cicatrix,  which  occurs  spontaneously,  in  the  course  of  years  is  much 
promoted  by  Uiis  treatment.  Distention  is  combined  with  compres- 
sion in  the  treatment  of  riug^hnped  cicutricial  contractions  of  canals^ 
so-called  strictures,  such  as  occur  cliicfly  in  the  urethra  and  trsophagus, 
by  the  introduction  of  elastic  sounds  {called  bougie»  because  tlicy  were 
formerly  made  of  wax)  of  gradually-increasing  thickness» 

The  orthopedic  treatment  previously  mentioned  does  not  always 
succeed,  or  at  least  is  often  very  slow,  hence  even  in  the  middle  ages 
the  tendons  of  the  contracted  muscles  or  the  muscles  themselves  were 
divided ;  this  operation  is  called  "  tenotomy,"  or  "  myotomy ; "  the 
former  is  &r  the  more  frequent.  Formerly  the  operation  was  done  by 
simply  incisiof?  the  skin  down  to  the  tendon,  then  diuding  the  latter, 
and  letting  the  wound  heal  by  suppuration;  the  results  were  not  very 
brilliant:  the  suppuration  was  sonielimes  very  extensive,  thick  cica>- 
trices  fonned,  which  could  only  be  slowly  stretched.  This  operation 
was  first  made  really  serviceable  by  Slromej/er,  who  taught  us  to 
divide  tendons  subcutaneously,  a  method  wliich  J}ie^^nbac7i  intro- 
duoed  extensively  into  practice,  and  which  is  now  exclusively  used. 
I  shall  first  describe  this  operation  briefly  before  passing  to  its  results. 
Let  us  take,  as  an  illustration,  tenotomy  of  the  teudo  Achillis,  wliich 
is  the  most  frequent  For  this  operation  you  mny  best  employ  JJicffcn- 
bctch^a  tenotome,  a  slightly-curved,  pointed,  narrow  knife.  Tlic  pa- 
tient lies  on  the  belly,  an  assistant  holds  his  leg  firmly  at  the  calf  j 
with  your  left  baud  you  seize  the  club-foot;  with  your  right  hand 
introduce  the  knife,  flatwise,  by  the  side  of  the  tendon  under  tlie  skin, 
and  over  the  tendon,  till  you  have  passed  beyond  the  tendon,  without, 
however,  perforating  the  skin  a  second  time  ;  now  turn  the  edge  of 
the  knife  toward  the  tendon  and  divide  the  latter — when  so  doing  you 
will  hear  a  cruckUng  sound ;  as  the  division  is  completed,  you  will 
feel  with  the  left  hand  that  the  foot  is  more  mo\'able;  you  now  care- 
fully draw  out  the  knife.  Only  the  point  of  entrance  of  the  knife  is 
visible  externally,  the  tendon  has  been  divided  subcutaneously.  Tliis 
method  of  subcutaneous  tenotomy  from  ioUfiout  inteard  is  easier  for 
beginners,  because  in  it  there  is  no  danger  of  dividing  the  skin  more 


TEKOTOMT. 


517 


Ihan  is  necessary.  Tcnotom}/ from  within  outward  is  more  elegant 
and  better  suited  for  some  cases.  The  foot  is  held  as  aborc,  and  tbn 
knife  is  entered  the  same  way,  but  it  is  then  pussed  mitlpr  tlie  tendon 
and  the  cutting  edge  turned  toward  the  tendon;  the  thumb  of  the 
right  hand  should  be  placed  orcr  the  point  of  the  knife  to  feci  it  and 
prevent  passing  it  through  tlio  ekin  ;  wo  then  press  on  tbe  knife  and 
draw  it  £rona  within  outward  through  tHb  tendon ;  being  careful  not  to 
let  it  cut  through  the  skin  when  the  jerk  occurs  tliat  accompanies  the 
completion  of  the  division.  This  method  seems  more  difficult  than  it 
is,  but,  like  any  opcnilion,  it  requires  practice  on  the  ciuUivcr.  WTien 
the  tenotomy  is  completed,  there  is  usually  but  little  blooding  from 
the  puncture,  though  sometimes  there  may  be  considerable,  as  in  some 
persons  a  tolerably  large  branch  of  the  postoriur  tibial  artery  runs 
alongside  of  tho  tendon,  and  is  divided  with  it.  If  the  bleeding  be 
slight,  a  piece  of  ichthyocolla-plaster  may  be  placed  over  the  puncture, 
and  rendered  firmer  by  coUodium ;  if  tlie  hemorrhage  be  more  profuse, 
tbe  puncture  should  be  covered  with  a  small  compress,  and  the  foot 
bandaged  as  high  as  the  calf;  the  bleeding  then  ceases.  This  dressing 
should  be  replaced  by  plaster  after  twenty-four  hours.  The  healing 
is  almost  always  by  first  intention ;  the  puncture  is  closed  in  three  or 
four  days.  But  there  may  be  suppuration ;  then  tlie  wounded  part 
grows  rod,  swollen,  sensitive ;  blood  mixed  with  pus  flows  from  the 
wound,  an  abscess  often  forms  on  tbe  opposite  side;  this  must  b« 
opened,  and,  although  this  suppuration  is  not  dangerous  to  life,  it 
may  continue  two  or  three  wecU»,  and  much  impair  the  results  of  tlie 
operation,  for  it  is  a  long  time  before  the  resulting  thick  cicatrix  is 
suited  for  extension.  Immediately  after  the  tenotomy,  at  the  point 
of  division  you  may  fee!  a  hollow,  as  the  muscle  contracts  after 
division  of  the  tendon ;  this  hollow  disappears  in  the  orjurae  of 
twenty-four  hours,  and  for  a  few  days  it  is  even  rcpUced  by  a  swell- 
ing; the  latter  gradually  subsides,  and  in  fourteen  days  at  most,  after 
a  nonnally-hcalcd  tenotomj-,  the  tendon  appears  perfectiv  restored. 
The  course  of  this  healing  has  been  carefully  studied  ex{>enmeutaUy ; 
formerly  it  was  supjM^sed  there  waa  something  very  peculiar  about  It; 
I  have  often  made  these  experiments  on  animals,  and  fmd  that  healing 
takes  place  as  it  usually  doe?,  and  most  resembles  that  process  in 
nerves  and  bones,  MHieo  the  tendon  is  divided,  and  the  muscle  con- 
tracts, there  would  be  an  empty  space  at  the  point  of  division  if  the 
external  atmospheric  pressure  did  not  at  once  press  tbe  surrounding  cel> 
lular  tissue  into  the  space  between  the  ends  of  the  tendon ;  tlic  i«paoe 
is  thus  filled  up;  as  in  any  wound,  this  tissue  ia  infiltrate<J  with  plas- 
tic matter  and  serum,  and  becomes  very  vascular;  the  ceUular  tissue 
around  the  enda  of  the  tendon  is  metamorphosed  in  the  same  way,  and 
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the  latter  ore  surmuntied  and  uniie<l  by  tlie  iuflajDmatory  new  fornistiG 
derelopcd  from  the  adjaceot  coilidor  tissue,  just  as  the  fragme 
of  bone   are  br  the  external  callus  (which,  howcrcr,  here  presse»' 
bctvfeen  the  ends  of  the  tendous  also ;    an  intenml 
callus  cannot  develop  in  tendons,  ne  they  have  no 
medullary  cavity).     In  this  stage  (about  the  fourth 
day),  the  picture  is  somewhat  as  in  Fig.  97. 

This  p^o^'isio^al  union  soon  becomes  Brm^  as  i 
inflamniatoiy  new  formation  is  metamorphosed 
connective  tissue ;  meantime,  some  neoplastic 
has  developed  in  the  stumps  of  the  teodoo,  vhich^ 
combines  with  the  interme<liatc  subatoDce.  'Hie 
entire  newly-formed  intcrrocdiate  mass  f^mduallj^ 
contracts  strongly,  becomes  very  firm,  so  that  it  nfr"^ 
sumcs  exactly  the  character  of  tendinous  tissue;  the 
tendon  is  thus  entirely  regenerated.  It  is  true  this 
does  not  always  go  on  as  rapidly  as  we  liave  hero 
described,  but  (as  also  occurs  in  fmctures)  is  not 
unfrequently  interfered  with  by  a  large  extravas»g 
tion  of  blood  b«!tween  the  ends  of  the  tendon  ; 
is  encloRod  by  lliw  iiiflaiiimatoiy  new  formation, ! 
ooraes  only  partially  organized,  but  must  be  mostly' 
reabsorbed  before  there  can  be  complete  regenera- 
"^iSaJiSltiSdTtS^  '*°°  °^  ***^  tendon.  Extensive  extravasations  of  blood 
doo.  on  Um  fbanb  may  interfere  with  the  regular  course  of  healing, 
not  only  by  iJieir  size  and  the  time  required  for  their 
absorption,  but  by  oocasion&lly  piitrefying  and  suppurating.  The  oper- 
ation and  oourec  of  healing  in  myotomy  arc  ubout  tlie  same  as  have 
just  been  described. 

You  have  just  henrtl  tliat  the  tendon  is  entirely  regenerated,  and 
the  cicatricial  intermediate  substance  contracts  strongly,  that  is,  it 
shortens,  and  you  will  justly  wonder  why,  knowing  these  factsi,  thaJ 
operation  is  still  done,  as  the  tendon  is  not  tticreby  much  elongated* ' 
To  this  I  answer  that  tenotomy  of  Itself  is  of  no  use,  or,  at  least,  docs 
little  good,  but  that  the  tendinous  cicatrix  maybe  much  more  readily 
stretched  than  the  tendon  of  the  contracted  muscle  or  the  must^lo  itr 
self;  tenotomy  only  proves  useful  from  the  orthopedic  after>ireatment ; 
it  greatly  aids  the  cure,  and  often  it  alone  renders  It  possible,  when 
the  contracted  muscles,  fasciie,  or  ligament«,  resist  all  efforts  at  exten- 
sion.    Hence  we  should  not  nwnit  complete  cicatricial  contraction  of 
tlie  di\'ided  tendon,  but  must  stretch  the  young  cicatrij ;  the  orthope- 
dic treatment  may  begin  ten  or  twelve  days  after  division  of  the  ten*] 
don  in  club-foot,  either  by  extension,  manipulations,  and  apparatus,  or 
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hy  straightening  the  foot  nnc)  applying  a  plaster  dressiog.    Favonihle 
results  wcro  first  rendered  possible  by  subcutaneous  tenotomy;  then 
the  heiilin;?  j^oes  on  rapidly,  and  a  distensible  cicatrix  forma;  if  the 
wound  siippuralcs  a  long  time,  and  the  skin  is  also  affected,  the  brittle 
cäeatrix  probably  mii}'  not  become  distensible  for  six  or  eight  weeks, 
for  sooner  it  iniglit  tcnr  and  begin  to  suppurate  again.     Of  course 
every  club-foot,  especially  of  (ho  lower  grades,  does  not  require  tenot- 
omy ;  but  it  is  just  as  certain  that  in  high  grades  of  this  deformity 
tenotomy  favors  the  cure.     From  what  has  been  said,  you  will   sec 
that  the  indications  for  tenotomy  are  often  the  same  «s  those  for 
orthopedic  treatment ;  this  is  not  absolutely  the  esse ;  the  indications 
for  tenotomy  are  sometimes  more  limited,  sometimes  more  general. 
Wc  may  divide  any  tense  tendon  subcutancously ;  but  whether  this 
will  do  any  good  is  another  qnestion.    Wo  cannot  here  speak  of  all 
possible  cases,  but  I  will  mention  the  tendons  most  frequently  divided : 
in  the  neck,  the  two  portions  of  the  stemo-cleido*mastoid  muscle,  nt 
their  insertions  on  the  clavicle  aud  sternum ;  tenotomy  is  rarely  done 
in  the  arm ;  I  warn  you  against  this  operation  in  the  fingers  ajid  toes ; 
off  tertifons  with  ftäly^cvdoped  sheaths  are  vnsuücd  for  tenotomy  ; 
from  anatomical  reasons,  that  you  may  readily  perceive,  healing  would 
not  occur  so  simply  as  in  tendons  surrounded  by  loose  cellular  tissue ; 
there  is  usually  suppuration,  frequently  with  bad  results,  or  else  the 
ends  of  the  tendon  remain  ununited.     In  the  thigh,  after  coxitis,  the 
rontrncted  adductor  muscle  may  be  divided  at  its  point  of  origin,  if 
its  contraction  cannot  be  overcome  during  anicsthesia ;  the  same  is 
true  of  the  biceps  femoris,  eemitendinosus  and  semimerabranoeus, 
which  arc  to  be  di^-ided  close  to  their  points  of  insertion  into  the 
fibula  and  tibia.     In   the  foot-,  the  tendo  Achillis  is  most  frequently 
divided,  as  ore  also  occasionally  the  tendons  of  the  anterior  and  poste- 
rior tibial  and  peroneal  muscles,  although  it  seems  to  me  that  this 
injures  the  subsequent  mobility  of  the  foot.     In  straightening  anchy- 
loses, tenotomy  was  formerly  \*ery  often  resorted  to ;  but  for  this  pur* 
pose  it  may  be  entirely  dbpensed  with.     In  anchylosis  of  the  knee- 
joint,  for  instance,  if  the  above-named  muscles  be  not  united  to  a  cio 
atrix,  they  may  be  gradually  stretched  during  aniPstht^ia,  thot  is,  if 
they  be  still  muscles  and  not  strings  of  pure  connective  tissue,  as  is 
rarely  the  case.    I  filial!  not  here  speak  of  tenotomy  of  the  orular 
mnscles,  the  operation  of  strabismus,  as  this  is  treated  of  in  ophthal- 
ao1(^^.     Sometimes,  also,  we  may  be  obliged  to  divide  tendon»  iu 
antagonistic  contraolions,  for  the  purpose  of  rendering  the  contracted 
muscles  inactive  for  a  time,  and  subsequently  elongating  their  tendons 
by  extension,  to  give  the  parotic  antagonist  mom  play  and  less  work ; 
the  latter  arc  then  opposed  by  no  force,  or,  at  least,  by  a  weaker  one, 
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fio  that  equjlibnuni  is  restored.  Of  course,  this  is  ody  to  be  done 
for  muscles  whose  antagonists  are  not  entirely  panUjzed,  but  only 
paretic  i  in  perfect  paralysis,  tenotomy  of  the  oontracted  musdev, 
would  hare  no  effect.  The  rct-tvifyin^  action  of  tenotomy  is  occasioD-' 
ally  spoken  of;  it  is  to  the  above  cases  that  this  cxpressioa  refers; 
indeed,  in  antagonistic  contractions  the  action  of  tenotomy  is  some- 
limes  astonishing. 

The  subcutaneous  division  offaseia  is  not  much  done;  the  oordaj 
of  the  &sota  lata,  which  form  when  the  thigh  is  kept  flexed,  are  oftea ' 
divided  with  benefit,  as  it  is  difficult  to  stretch  them;  the  fascia  plan- 
taris may  also  be  occasionally  divided  witli  benefit,  when  it  is  tense, 
in  club-foot.     Division  of  the  fascia  fails  in  the  cases  where  we  might 
use  it  with  most  benefit,  that  is,  in  contraction  of  the  palmar  fascia. 
From  DupuytreiCs  de^ription  of  the  results  of  this  opemtion,  in  spite 
of  the  warning  of  my  former  preceptor,  I  was  once  led  into  pei^ 
forming  Jt;  but  it  was  followed  by  such  extensive  suppuration  that  I , 
was  glad  when  this  finally  ceased.     In  spite  of  all  orthopedic  after*  ' 
treatment,  the  hand  finally  remained  as  it  had  been;  some  slight  im« 
provement  soon  disappearexl  again,  and  I  beliero  that  this  affection, 
in  its  higher  grades  at  least,  is  inourable. 

Dtoisioji  ofligamefiU  is  rare;  but  in  club-foot  I  have  often  divided 
the  small  ligaments  of  the  ankle-bones,  if  they  were  tense ;  and,  in 
spite  of  the  fact  that  I  must  certainly  have  frequently  opened  the 
small  joints  subcutaneously  in  so  doing,  I  never  saw  any  bud  results. 
J7.  von  Langenheck  introduced  division  of  the  external  lateral  ligament 
of  the  knee  in  genu  valgum ;  in  this  the  knee-joint  ia  always  tempo- 
rarily opeucd.  This  operatioo  is  only  proper  in  the  highest  grade  of 
the  affection,  but  grcutty  aids  the  treatment;  I  had  not  previously 
seen  it,  or  even  thought  much  about  it,  feanqg  that  it  might  be  fol- 
lowed by  suppuration  of  the  knee-joint;  a  few  years  since,  in  one 
case,  I  did  the  operation  on  both  knees  of  a  young  roan  who  had  ex- 
cessive genu  valgum;  the  wound  liealfd  without  any  iaflanimaiign  of 
the  knee-joint,  and  the  orthopedic  treatment  was  very  quickly  con- 
cluded. The  patient  went  out  of  the  hospital  with  his  legs  perfectly 
straight  On  the  whole,  the  o|»ration  is  rarely  indicated.  So  for  aa 
I  know,  no  other  ligaments  arc  divided. 

It  was  natural  to  think  of  dividing  conti~tating  cicatrices  also,  so 
OS  to  stretch  the  new  cicatrix  ;  but  would  it  not  be  wiser  not  to  let 
the  cicatricial  contraction  come  to  such  a  point  as  to  impair  fimciion  ? 
Would  it  not  be  best,  even  during  tlie  healing  of  a  large  wound — in 
the  bend  of  the  elbow,  for  instance — to  keep  tlio  arm  extended,  bo 
that  it  should  not  be  contracted  by  the  cicatrix  P  Tlie  idea  is  a  good 
one;  but  the  result  rarely  corrcs[>onds  to  such  a  tedious  treatment. 
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for,  in  iho  first  place,  such  wounds,  in  wliicli  tbere  can  be  no  cicatriciul 
oontractioD,  beul  with  great  dllBculty,  and,  when  tbej  ore  finally  Iiealod 
and  tho  limb  is  set  free,  contraction  nevertbelesa  ocxjurs.  I  well  po- 
member  a  child  witli  such  a  wound  lu  the  bend  of  the  elbow,  from  a 
burn,  which,  as  assistant  in  the  Ikrlin  clinic,  I  had  to  dress  daily.  Tho 
arm  was  kept  extended  on  a  splint,  and  took  six  moaths  to  heal ; 
finally,  the  child  was  discharged,  with  the  arm  perfectly  movable  and 
the  wound  healed,  and  I  was  very  proud  of  tlie  cure.  Two  months 
later  I  saw  tlie  child,  with  the  cicatrix  entirely  contracted ;  the  arm 
w&s  at  an  acute  angle,  and  almost  immovable.  Subsequently  I  lost 
sight  of  the  patient,  aiid  do  not  know  what  was  the  final  result;  but 
I  clearly  saw  that  I  hud  worried  myself  and  the  child  for  months  in 
Tain.  Several  similar  caaofl  have  radically  cured  me  of  the  idea  that 
we  can,  iu  such  cases,  do  much  by  orthopedic  treatment  during  the 
cicatrization  of  the  wound.  I  advise  you  to  let  the  wounds  heal  as 
they  will ;  largo  wound»,  from  burns  in  children,  will  even  thus  give 
you  enough  trouble,  as  they  always  heal  vnth  difEculty,  and  readily 
assume  an  ulcerative  character.  In  the  course  of  months,  often  not 
for  years,  as  its  vessels  are  obliterated  and  its  tissue  becomes  more 
like  sultcutaneous  tissue,  the  cicatrix  loses  its  rigidity,  becomes  more 
distensible,  tougher,  more  elastic;  bcncc,  with  time,  mobility  in- 
creases, in  case  it  has  been  impaired  by  the  cicatrix.  Vou  hare  al> 
ready  been  told  how  you  may  aid  this  atrophy  of  the  cicatrix  by  com- 
pression and  distention.  'Wlien  the  cicatrix  has  fmally  been  reduced 
to  the  smallest  size,  you  may  oocosionally,  with  advantage,  excise 
the  whole  or  part  of  it,  at  intervals,  alwaj-s  being  careful  to  obloia 
healing  by  the  first  intention,  so  that,  in  place  of  the  tliick,  scarcely- 
distensible  cicatricial  string,  you  may  have  a  fine  linear  cutaneous 
cicatrix,  which  may  be  stretched  more  readily  than  tho  old  cicatrix ; 
but  if  you  have  suppuration  and  gaping  of  the  wound  after  these 
operations,  tlic  result  is  very  doubtful  (as,  under  the  same  ciroum- 
stances, in  tenotomy);  there  ag:un  forms  a  broad, gronulaUng, slowly- 
healing  wound,  and  a  cicatrix  as  broad,  long,  and  firm  as  tho  previous 
one^  Hence  you  can  only  advantageously  excise  contracted,  string- 
like,  thin  cicatrices.  In  removing  complete,  broad  cicatrices,  such  us 
occur  in  the  neck  after  bums,  excision  is  not  enough ;  a  portion  of 
distensible  skin  from  tho  \-icinity  must  be  made  to  grow  in  tlie  place 
of  tlie  cicatrix.  Tliis  may  be  done  by  sliding  a  piece  of  neighboring 
skin,  or  by  transplanting  a  flap  of  skin,  according  to  the  rules  of  plas- 
tic surgery,  which  I  shall  not  enter  into  here. 

Wo  have  now  to  speak  of  the  treatment  of  distortions  due  to  an- 
fcngooistio  muscular  controciious;  I  have  already  told  you  that  tenot- 
omy may  be  useful  in  these  oases  also,  but  it  is  only  on  adjuvant  to 
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the  treatment ;  the  essential  point  is  the  remora]  of  the  parelvsia. 
'Dietmrabilily  of  these  contractionB,  aod  of  the  defomiities  they  cause, 
will  depend  oa  what  we  can  do  for  the  paralysis.  Here  opens  the 
wide  field  of  iicuropathologj-,  with  which  you  will  become  better  ao- 
qiiaintcd  in  the  lectures  on  medicine,  and  in  the  medical  clinic.  There 
arc  many  cases  whore  you  would  at  the  outset  give  up  any  treatment  of 
the  paralysis ;  in  tumors  of  the  brain,  apoplexies,  ohronio  encephalitis, 
traumatic  injurio-s  of  the  spinal  medulla,  extensire  injuries  <^  nerres, 
etc,  treatment  will  do  little  good.  Other  cases  of  npinal  disease  with 
parens  of  the  lower  limbs,  especially  in  children,  sometimes  gire  a 
relatiTcly  good  prognosis.  On  the  one  hand,  treatrac-nt  with  cod-Iircr 
oil  and  iron,  malt  or  salt  baths,  and  especially  time,  may  act  very  ad- 
vantageously in  remoring  the  changes  in  the  spinal  medulla,  of  which 
we  unfortunately  know  but  little ;  on  the  other  hand,  irritations  may 
be  applied  to  the  muscles  themsehTS,  that  may  reriviiy  them;  we 
may  expect  relief  in  tlioso  cases  especially  where  there  is  po  complete 
paralysis  or  paraplegia,  but  only  paresis  of  certain  groups  of  muscles. 
Here  two  external  remedies  are  the  most  useful:  1.  Gt/mnastic  treat*^ 
merU  ;  2.  Klfctricitt/.  The  former  consists  in  awakening  the  slumber- 
ing, slightly-developed  contractile  power  by  concentrating  the  will  on 
tlie  paretic  muscles.  Certain  movem(*nts  are  made  regularly  at  cer- 
tain times;  this  may  l>e  well  done  by  the  "Swedish  movement-cure" 
that  has  been  recently  introduced :  this  consists  in  requiring  the 
patient  to  make  movements  with  certain  muscles,  while  the  ginnnast 
offers  a  slight  op|x)5ilioii.  For  iiistauce,  I  hold  your  arm  extended; 
you  now  bend  it,  while  I  oppose  the  movement  by  gentle  pressure;  of 
course,  the  proper  movements  must  be  determined  for  each  individual 
case.  Of  late,  this  method  of  gymnastics  has  become  quite  popular, 
and  proved  useful ;  evidently  it,  like  all  gymnastics,  is  useless  in  com- 
plete paralysis. 

Our  second  remedy  is  electricity;  of  late  great  advances  have  been 
made  in  its  use.  The  apporatus  employed  has  been  greatly  Bimpli^od, 
rendered  more  transportable,  and  so  adjusted  that  the  current  can  be 
strengthened  or  weakened  at  will.  Moreover,  the  methods  in  which  eleo 
tricity  is  applied  are  greatly  improved ;  formerly  one  or  several  groups 
of  muscles  of  a  limb  were  electrified,  by  applying  the  poles  first  on 
one  place  then  another;  now  we  understand  electrifying  the  individual 
muscles;  the  French  physician  DueÄenne  de  Houloffne  has  done  great 
serrioe  in  this  matter.  The  points  at  which  the  pole  or  poles  should  be 
applied  to  induce  contrnotions  in  the  different  muscles  were  first  found 
empirically  hy  Duchenne  f  subsequently  liemctk  discovered  that,  as  a 
rule,  it  was  at  the  point  where  the  largest  motor  Dcire  entered  the 
muscle.    Of  late,  Ztemssen  has  been  most  successful  in  electro-tbera- 
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peuticB ;  his  book  is  cluiractcrizcd  b/  practical  utility  and  sdeatifio 
importanoe,  aad  sbore  all  by  its  trustworthiDL*».  The  treatment  is 
so  carried  out  that  usually  one  or  two  sittings  arc  had  daily,  during 
vfaich  first  one,  then  another,  mu&cle  \s  methodicttlly  electriiied;  this 
may  be  continued  half  or  three-quarters  of  an  hour,  but  not  too  long, 
for  fear  of  destroying  tfao  weak  nervous  »otivity  by  too  great  irrita- 
tion. Mucli  hann  might  be  done  by  exoesare  clectrizatioD ;  a  physi- 
cian should  always  conduct  tlie  treatment,  and  give  very  positive  di 
rections  about  the  duration  of  the  sitting,  and  strength  of  the  current. 
Usually  we  very  soon  see  bow  much  the  muscles  contract  to  the  eleo- 
tricsl  irritation  when  they  perhaps  cannot  be  movod  spoDtancou&ly ; 
we  should  not  gi%-e  up  even  if  we  do  not  obtain  any  twitcliings  at  the 
first  sitting;  occasionally  these  only  appear  after  a  time,  when  the 
electricity  has  had  some  effect. 

Of  late,  J9ar«YÄ  lias  successfully  employed  a  very  ingenious  meth- 
od for  removing  oontractiuna ;  he  makes  continued  traction  in  the 
direction  in  which  the  muscles  fail  to  act;  for  instance,  in  club-foot,  a 
stout  india-rubber  band  is  fastened,  to  the  outer  border  of  the  foot, 
and  the  inner  side  of  the  tibia  close  below  the  knee;  this  acts  contin- 
nously  oA  an  "  artificial  muscle."  This  seems  to  me  rational,  aod  it 
should  be  tried  extensively.  I  have  used  this  method  in  several  cases, 
with  very  quick  result ;  Lüclc^  has  also  stated  recently  that  he  bad 
attained  gixxl  results  by  this  treatmcut. 

In  pareses,  movement  of  a  few  muscles  oooasionally  suffices  to  en- 
able the  patient  to  walk,  if  a  certain  firmness  whirh  the  muscles  fnil  to 
supply  is  given  to  the  Umb  by  some  sort  of  a  splint  These  fipUnts 
are  not  always  to  be  regarded  as  a  last  resort,  but  tlicy  may  aid  the 
treatment  by  enabling  the  patient  to  walk  alone  with  the  aid  of  sticks. 
But  the  movements  of  walking,  made  by  the  paretie  muscles,  have  &a 
excellent  gymnastic  effect;  althouf^h  artificially  nupportcd,  the  patient 
in  this  way  uses  hU  muscles,  while^  if  he  were  cuntinwilly  lying  or  sit* 
ting,  the  muscles  would  remain  entirely  ioaolive,  and  atrophy  more 
and  more. 

Oj^-mnastics,  electricity,  artificial  muscles,  and  splint  apparatUMS| 
combined  with  proper  internal  treatment,  espet^iolly  suitable  water» 
cure,  may  do  a  great  deal  fnr  these  patients;  and,  although  many 
of  them  are  incurable,  some  are  ctu^blc,  and  others  may  be  grc*tl/ 
improved. 
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Bt  vnrices  we  mean  distentions  of  veins ;  these  may  hare  rarions 
forms,  and  usually  affect  both  the  diameter  aud  length  of  the  vessel. 
Elonfrntion  is  only  possible  whcD  the  vessel  bends  laterally,  and  takes 
a  tortuous  course,  as  also  occurs  in  inflammation  of  the  smaller  vcsscla. 
Id  some  cases  the  elongation  is  less  marked,  and  the  diameter  of  the 
canal  is  not  regular,  but  the  vessel  la  distendetl  in  a  «plndle  or  sack- 
like sli:i{)e  lit  different  points,  especially  where  tlie  valves  are.  Most 
frequently  the  large  veins  of  the  subcutancouA  cellular  tissue  are  lljus 
affected;  soractimes  chiedy  the  deep  muscular  veins,  often  both  are 
alike  affected.  But  tlit-re  are  also  variccisitics  in  the  smallest  veins  of 
the  cutLs,  which  are  scarcely  visible  to  the  naked  eye,  these  are  often 
the  only  one^  affected;  this  gives  an  even,  Üght-blue  nodular  appear- 
ance to  the  akin.  As  a  result  of  tliia  distention  of  the  veins,  which 
occurs  very  gradually,  more  scrum  than  usual  escapes  from  Uic  capil- 
lary vessels,  as  the  lateral  pressure  in  them  is  greatly  increaaed  by 
the  distention  of  the  walla  of  the  veins,  and  tl»e  consequent  insuffi- 
ciency of  the  valves.  The  thinning  of  the  walls  of  the  vesspU,  and 
the  transuded  excess  of  nutrient  raateiial,  may  be  gradually  followed 
by  escape  of  wandering  cells,  and  their  organization  to  new  tissue; 
thus  we  have  a  serous,  then  cellular  infiltration,  and  thickening  of  the 
tissiie  traversed  by  the  varices;  red  blood-cells  may  also  escape 
through  the  capillary  walla  ( Coknheim).   We  have  already  explained 
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(page  367)  huw,  by  a  further  advance  of  tbia  process,  the  tiBsue  ia 
more  aud  mure  chtutged,  and  chronic  üiflammntion  and  ulceration  in- 
duced. Iq  this  way  are  developed  not  only  ulcer- 
ations but  also  some  other  forms  of  chrome  cuta- 
Deous  iDllaniniatioDB,  especially  a  dironic  eruption 
of  vesicles,  "eczema"  of  the  leg. 

Now  we  must  take  up  the  question,  WHiat  is 
the  cause  of  Torices?  It  is  probable  that  the 
cause  is  an  obstruction  to  the  return  of  the  venous 
blood,  a  pressure,  compression,  or  narrowing  of 
the  calibre  of  the  vessel  in  snme  way.  But  the 
obsirucliua  cannot  be  of  sudden  origin,  for  this 
usually  causes  oedema ;  the  same  is  true  of  liga- 
tion of  a  large  venous  trunk  and  rapidly-appear- 
ing tliromboücs.  The  pressure  must  then  affect 
the  rein  gradually.  Still,  even  this  is  not  enough; 
often  a  graduaUy-increaaing  pressure  does  not 
cause  varicose  veins,  but  free  collateral  modes  of 
escape  form,  so  tJiat  there  is  no  effect,  or  only  a 
slight,  indurated  oedema.  There  must  be  a  coio- 
ddent  tendency  to  dilatation  of  the  vessels,  a  cer- 
tain laxity  or  distensibility  of  the  walls  of  the 
veins. 

Anatomical  examination  of  raricoso  reins 
shows  tliat  the  walls  are  absolutely  tJuckened  by 
deposits  of  connective  tissue  between  the  muscle- 
ceJIs,  but  the  hitter  do  not  seem  increased,  and,  as 
the  calibre  of  the  vessel  is  elx  or  eight  times  the  normal  size,  they  must 
prove  insufficient  to  urge  the  blood  onward,  the  more  so  as  the  ^'alvcs 
do  not  grow  as  the  dilatation  goes  on,  and  consequently  soon  prove  in- 
BufBoient.  Up  to  tlie  present  time  we  have  had  no  detailed  histological 
investigations  about  the  formatioa  uf  varices,  and  espcdaDy  about 
the  relation  of  this  disease  to  aneurism.  In  many  cases  the  dispo- 
sition to  varices  may  be  regarded  as  individiml,  in  others  it  is  in- 
herited ;  diseases  of  the  vessels  are  not  unfirequontJy  hereditary,  those 
of  the  arteries,  as  well  as  of  the  veins  and  of  tlio  capillaries,  by  whose 
morbid  dilntaticm  the  so-called  mother's  marks  are  caused,  whose 
transmission  by  inheritance  is  known  even  to  the  laity.  Hence,  wc 
can  only  regard  the  cause  of  varices,  which  we  are  about  to  mention, 
as  exciting  causes  acting  on  an  existing  prcdiepositioa.  The  disease 
is  more  frequent  in  women  than  in  men ;  the  chief  cause  is  said  tol<e 
repeated  pregnancies :  the  uterus,  gradually  enlarging,  presses  on  the 
common  ilioo  veins,  and  later  on  the  vena  cava,  aud  occasionally  this 
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even  icduoea  cedeaui  of  ibe  feet.  Oflen  there  are  varices  in  all  the 
parts  supplied  bj  the  s&phcnous  vein ;  again,  in  those  supplied  by  the 
pudio,  as  iu  the  labia  majora.  It  ia  far  more  difficult  to  find  the  causes 
of  the  more  rarely-occurring  varices  iu  man.  Large  coUcctiuus  of 
feces  may,  by  prcsauro  on  the  abdominal  reins,  prore  so  excitin^j; 
cause  of  Taricca,  but  this  is  rarely  seen.  In  many  men  with  varices 
you  will  fmd  disproportionately  long  lower  limbs,  especially  long  be< 
low  the  knee ;  in  some  cases  this  may  also  favor  congestions  in  the 
veins.  Possibly,  also,  the  collection  of  hard  fat,  or  else  sbritikagc  in 
the  falciform  process  of  the  ^Lscia  lata,  may  cause  congestion  in  the 
saphenous  vein,  as  the  latter  sinks  into  the  femoral  at  this  point.  So 
far  as  I  know,  there  arc  no  anatomical  investigations  on  this  point. 
The  obstruction  to  the  flow  of  blood  need  not  alwajs  be  directly  in 
the  territory  of  the  dilated  veins :  for  instance,  gradual  narrowing  and 
final  obliteration  of  the  fcnioriU  vein,  below  the  opening  of  the  sa- 
phena, might  very  ruadily  cause  enormous  distention  of  the  branches  of 
the  latter  by  collateral  circulation.  Varices  occur  at  some  other  parts 
of  the  body,  especially  at  the  lower  part  of  the  rectum  and  in  the 
Bj>ermatic  cord.  Vmrioes  of  the  luenwrrhoidal  veins  In  the  lower  put 
of  the  rcctwn  cause  hmmorrhoid^  which,  as  is  well  known,  occur 
xihicily  among  persons  who  lead  a  sedentary  life.  The  disease  is  yery 
rare  in  other  parts  of  the  body ;  it  occasionally  occurs  in  the  head, 
usually  without  known  cause,  it  may  form  after  an  injury,  if  this  bo 
followed  by  miioii  of  the  walls  of  the  arteries  and  veins  aud  poasaga  i 
of  arterial  blood  into  the  veins  j  tliis  would  be  a  varix  ancurysniaticus, 
of  which  we  spoke  in  the  second  chapter.  In  the  puthologteal  ana- 
tomical atlas  of  Cniveilhier  you  find  given  as  a  great  rarity  a  picture 
of  large  varices  of  the  abdominal  reins ;  there  is  a  similar  preparation 
in  the  pothulogical  museum  at  Vieninu 

Tfte  diagnosis  of  varices  is  not  difficult  when  the  cutaneous  veins 
arc  affected  ;  those  of  the  deep  muscular  veins  can  mrely  bo  diag^ 
nosed  with  certainty ;  iu  the  leg  and  thigh  the  whole  course  of  the 
tortuous  vHns  is  so  evident  through  the  sldn  that  they  may  be  readily 
recognizti'd,  but  in  other  cases  wc  see  only  n  few  light-bluf*,  fluctuat- 
ing, ccmipressiblo  nodules;  these  chiofly  correspond  to  the  sac-like 
dilatations  of  the  veins,  and  to  the  points  \«hcrc  the  valves  are.  Here 
we  occasionally  End  hard,  round  bodies,  phlebolitcs  or  v^n^tonw  /  OQ 
examination,  these  prove  to  be  nodules  in  layers,  at  first  consisting 
of  tibrine;  they  may  subsequently  calcify  entirely,  so  »s  to  sssinnethe 
appearance  of  small  peas.  In  tJie  great  majority  of  cases,  varices  of 
the  lower  extremities  cause  no  difficulty,  except,  perhaps,  a  feeling 
of  tension  and  heanness  in  the  limbs  after  long  standing  or  walking. 
But  in  other  cases  there  are  occasioually  thrombi  in  single  venous  dila- 
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tfttions ;  laflammutiou  of  tlie  wall  of  the  vein  and  surraundlng  cellular 
tissue  follows,  and,  although,  under  early  treatment,  the  iuflammation 
usually  terminates  in  resolution,  suppuration  or  abscess  may  eveniu- 
ally  dcrclop.  The  treatment  is  the  same  as  faaa  been  already  giren 
for  traumatic  thrombus  and  phlebitis.  Another  danger  that  may 
uisc  from  varii  is  its  rupture,  a  very  rare  occurrence  ;  if  the  patient 
bo  kept  ijuiet,  the  bleeding  may  be  readily  clieeked  by  compression, 
and  there  is  no  danger  if  medical  aid  be  at  hand,  A  varicose  ulcer, 
in  the  strict  racauing-,  may  form  from  such  a  ruptured  vorix,  but  thi« 
is  rare,  for  the  wound  usually  heals  quickly.  If  the  skin  and  subcu- 
tanoous  tissue  of  the  lej^  bo  greatly  indumted,  and  if  tliis  induration 
has  also  affected  the  ndventitia  of  the  cutaneous  veins,  tliey  lie  im- 
movable, and,  in  the  firm,  leather^',  rigid  skin,  they  feel  like  half  canals 
or  gutters.  I  call  your  attention  to  this,  as  otherwise  in  such  case8| 
from  the  induration  of  the  skin,  you  might  entirely  overlook  the  varioea. 
The  frecUm^tU  of  varices  is  very  unsatisfactory,  as  we  know  no 
way  of  removing  the  disposition  to  this  disease  of  the  veins.  Nor 
can  we  usually  control  the  causes  of  the  pressure;  so  we  may  really 
conclude  tijat  varices  arc  not  curable,  L  e.,  we  have  no  remedy  for 
restoring  the  morbidly-dilated  veins  to  their  normal  size.  For  some 
ouea  we  must  say  that,  physiolo^cally  oonsidered,  the  formation  of 
varices  is  Nature's  mode  of  cquuliying  abnormal  pmawure  in  the  ves- 
sels, and  that  wo  may  not  Irj'  to  remove  the  varices  till  we  c^n  get 
rid  of  their  causes,  for,  if  wo  removed  one  or  more  of  these  morbid 
strings,  others  would  form  in  their  place.  For  this  reason  I  reject  all 
Operations  which  aim  at  removing  one  or  more  varicose  nodules  from 
the  leg.  If  you  bear  in  mind  that  any  operation  on  the  veins  may 
prove  dangerous  to  life  by  complication  with  thromf>o«is  or  embolism, 
you  will  agree  with  mc  in  considering  the  operation  for  varices  en- 
tirely uncalled  for.  Nevertheless,  these  operations  are  often  done  in 
France,  and  not  unfrequently  prove  fatal ;  there  are  many  methods 
of  operation,  about  which  we  shall  say  a  few  words.  The  oldest 
method,  "which  was  practised  hy  the  Greeks,  consists  in  expoAing  the 
varicose  veins,  and  either  cutting  or  tearing  them  out.  Later,  the  hot 
iron  was  applied  to  induce  coagulation  of  blood  in  the  veins,  which 
resulted  in  obliteration  of  the  vessels.  We  may  also  inject  liquor 
ferri  sesquichlorati  with  a  small  syriuge  haviug  a  needle-shaped  noz- 
xle,  as  you  know  this  quickly  causes  coagulation  of  the  blood.  After 
this  came  the  ligature  of  the  i-eins,  especially  the  subcutaneous  liga- 
ture after  Jiieord,  and  the  subcutaneous  roUing^up,  the  finrotUem«nt 
of  Vidal,  little  operations  that  I  shall  show  you  in  the  course  on  op- 
erations ;  these  arc  very  ingenious  methoila,  but  I  am  sorry  to  say 
thoy  do  not  succeed,  and  are  not  free  from  danger. 
8ff 
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But  shall  we  Jo  Dotbing  for  varices?  Yes,  wo  should  try  to  keep 
tliem  wiUiin  certain  boundd,  and  thus  prevent  or  reduce  to  a  miuimum 
their  had  effects.  For  this  purpose  there  is  only  one  remcdj,  con- 
tintied  com]?remon,  which,  however,  mugt  onlj  be  used  io  such  a  de- 
gree as  is  bearable  tu  the  patient.  Wc  use  two  differ^it  modianical 
modes  of  compre&siun  in  these  cases,  the  laced  stocking  and  r^idar 
bandaging.  The  laced  stocking  consists  either  of  a  carefully-made, 
close-fitting  leather  stocking,  split  at  one  side,  and  laced  up,  like  c<»*- 
acts,  till  it  is  tight  enough,  or  else  of  a  tissue  of  rubber  thread,  spun 
over  with  silk  or  cotton,  of  the  same  stutT  that  most  suspenders  are  j 
made  ot  These  liiccd  stocking«,  which  must  be  very  carefully  made, 
and  worn  continually,  are  unfortunately  quite  expensive,  and,  as  they 
cannot  be  washed,  must  often  be  replaced,  so  that  they  are  only  prac- 
tically useful  for  persons  of  means.  In  most  cases  a  carefully-applied 
roller-bandage  suffices.  For  this  purpose,  you  may  best  take  a  cotton 
bandage  two  or  three  fingers^  breadths  wide,  soaked  in  good  book- 
bindcr^B  paste,  and,  excepting  the  heel,  bandage  the  whole  foot  and 
log ;  with  care,  such  a  bandage  may  be  worn  five  or  six  weeks,  and 
even  if  the  skin  be  considernbly  infiltrated,  it  may  prevent  the  fonna- 
tion  of  ulcers  by  obstructing  the  furtlier  development  of  varices. 


It  is  some  time  since  wc  spoke  of  traumatic  aneurimt^  but  joa  i 
will  remember  tlint  we  mentionetl  it  under  punctured  wounds  (page 
120),  and  that  I  then  told  you  an  aneurism  was  a  cavity,  a  sac,  which 
directly  or  indirectly  communicated  with  an  artery ;  you  abcady  know 
that  suc-h  sacs  may  develop  &om  injuries  of  the  artery  by  puncture, 
subcutaneous  rupture,  or  contusion.  But  now  we  do  not  mean  to 
speak  of  these  traumatic,  so-called  false  aneurisms,  but  of  an^rymtti 
verumy  which  develop»  gradually  from  disease  of  the  wall  of  the  ar- 
tery. To  explain  to  you  clearly  how  this  occurs,  it  will  be  best  to 
start  from  the  anutomicul  conditions.  At  present,  you  know  but  little 
of  the  diseases  of  arteries ;  tlic  only  ones  tbat  liave  been  mentioned 
so  far  are  thrombosis  after  injury,  the  development  of  collateral  örcu- 
lation,  and  atheroma,  which  wc  hastily  spoko  of  when  treating  of 
senile  gangrene.  And  these  comprise  almost  the  whole  list,  only  timt 
so  far  we  have  taken  merely  a  one-sided  view  of  atheromatous  dis- 
ease. Of  the  different  parta  of  arteries  the  tunica  muscularis  and 
intima  ore  most  frequently  diseased,  and  they  seem  to  be  affected 
primarily.  Tlie  tunica  media  is  composed  of  musole-cells  and  some 
connective  tissue;  the  tunica  intima  consists  of  ooa-vascular,  elastic 
lameUtc,  fenestrated  membranes,  and  very  thin  endothelimn.  It  may 
be  readily  shown  that,  after  injury  of  an  artery,  its  walls  swell,  and 
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rom&iD  tliickened  for  a  time;  the  pUstio  infiltrntion  of  tlie  \raUa  ma^r 
load  to  suppunition,  and  small  foci  of  matter  may  fonn  In  tbcm, 
though  tbis  is  seen  more  rarely  in  arteries  tlian  in  veins.  Witli  tbeso 
processes  (here  is  a  relnj.atiou  uf  tbc  membranes,  tbe  intima  may  Ixi 
dotacbed  from  tbe  media  more  readily  than  usual,  the  latter  is  soft- 
cned,  the  musclo-eclls  may  in  part  diBinlegrate,  and,  as  a  result  of 
this  diuiiiiigbed  resistauoe,  there  may  be  a  dilatation  of  the  nrteiy. 
Such  acute  iullammationä  with  plastic  new  formations  and  ptirtial 
eofteniog  may  doubtless  occur  spontaneously,  and,  although  we  ha^'e 
no  special  observations  on  this  point,  stUl,  from  autdogy  with  other 
tissues,  there  is  no  doubt  that  a  sponütueous,  iJiopathie,  acute,  and 
subacute  inflammalioa  of  the  arteries  uiuy  run  It^i  courM;  in  tbiä  way, 
and  probably  occurs  with  acute  ioflammations  of  olbcr  tissues.  At 
all  ovcntfl,  these  acute  a|>ontnneou3  inflammations  of  arteries  uro  very 
rare ;  the  chronic  forms  are  far  more  frequent.  One  form  of  aneu- 
rism alone  possibly  depends  on  a  more  subacute  ioflamumtiou  of  the 
■rtery,  with  dimiuibhed  resistance  of  its  walls ;  this  is  aneurysma 
<^r»oideum^  or  ancun/sm<t  per  anaaiomoain^  also  called  aneuryema 
füeemo»unu  This  form  of  arterial  dilatation  is  totally  distinct 
from  the  aneurisms  to  be  hereafter  mentioned;  iu  them  tlicre  is  not 
circumscribed  dilatiition  of  one  part  of  an  arter}*,  btit  dilatation  of  a 
large  number  of  arteries  lying  close  together,  which  are,  moreover, 
ver\'  torluou.«,  a  sign  that  they  have  iJso  increased  in  length.  Cirsoid 
aneurtJtm  i>,  t/icn^  a  convolution  of  dikUed  and  dongaUd  arteries. 
For  these  chatiges  to  occur,  there  must  bo  a  coiibiderable  new  forma- 
tion in  tbc  wall  of  the  artciy,  lon^tudinally,  as  well  as  in  the  circum- 
ference ;  tbe  dilatation  is  }x>ssibly  due  to  atro]ihy  of  tlie  niuscular 
coat ;  usually  (witbout,  however,  being  able  to  prove  ii)  paralysis  of 
the  walls  of  tbe  arteries  is  assumed  to  bo  the  exciting  cause  of  thia 
variety  of  aneiuism;  still,  although  paralysis  znigbt  explain  a  mod- 
erate dibitalion  of  tbe  artcrj-,  and  wo  have  notliing  Ui  explain  the 
paralysis,  this  would  not  render  any  more  comprehensiMe  the  elonga- 
tion of  the  artety,  which  can  only  depend  on  a  new  finimtion  of  tbe 
elements  of  the  walL  As  already  stated,  I  tliink  that  this  variety  of 
arterial  dilatation,  which  closely  resembles  iiillaiiiuiatoiy  dilatation 
and  loopiog  of  vessels,  must  be  refernxl  to  an  inllunimatory  change 
in  the  artery,  aud  not  to  chronic  inltammation  with  atlteroma,  to  be 
hereafter  described,  but  to  a  more  subacute,  dilfuse  inflammation. 
Tliia  view  is  supported  by  various  ctiologicid  factors;  these  aneu- 
risms not  unfrcquenlly  develop  after  blows  or  other  iajuries;  they  are 
most  frequent  at  points  where  numerous  small  arteries  anastomose,  as 
in  the  scalp,  over  tbe  occiput,  vortpx,  and  temples ;  this  variety  of 
aneurism  might  be  regarded  as  an  excessively-developed  collateral 
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circulation;  the  oollätcrnl  arteries,  besides  di]atiug,,beoome  tortuous; 
the  prooess  is  eWdcntly  the  some  in  both  cases.  We  bare  also  to 
mention  tlmt  these  aneurisms  are  particularly  apt  to  develop  in  yoiing 
pe-TSonSj  in  whom  the  chronic  diseases  luudiiig  to  uthcr  aueuriäuis  ara 
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Clnotd  mmirinii  or  tlir  tulp  In  an  old  wnman  ;  a  «mall  tumor  wnt  «aid  Id  tuir«  exiilad  •( 
tdrtL,  imd  lo  UtTo  doTolgI><^d  ecadnallj  to  Üü*  «tx«.  AAvr  Sn*cJtti. 

rare.  Tbc  dia^nsis  of  cirsoid  aneurism  is  very  simple,  if,  as  is  usa- 
ally  the  case,  it  lies  just  under  the  skin ;  it  has  been  found  more 
deeply  seated,  as  in  tite  gluteal  artery,  but  it  is  more  Sequent  on  the 
head  ;  here  we  may  feel,  and  occa«omdIy  se«*,  tlio  tortuous  pulnatiAg 
artery,  so  that  the  disease  is  readily  recognized ;  it  is  not  frequent. 

We  have  still  to  mention  that  the  arterial  wall  may  become  dis- 
eased by  a  suppuration  or  ulceration  extending  from  the  neighboring 
parts,  first  to  the  adventitta,  then  to  the  other  coats;  this  is  the  cose 
more  rarely  in  acute  abscesses  than  in  chronic  uloeralions.  As  an 
example  of  this  wo  8ee  that,  in  the  development  of  cavities  in  the 
lungs,  it  not  unfrcqucntly  happens  that  the  ulceration  attacks  tho  walla 
of  the  smaller  arteries,  and  the  adventitia  is  partly  de-stroyed  and 
softened.     The  result  of  this  is,  that  the  artery  dilates  at  this  pwnt, 
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Del  B  small  aneurism  is  formed,  whose  rapture  causes  screre  }ucm> 
rrbufje.  Other  ulcerations  also  may  (tlioiigh  this  rareljr  happens)  find 
thtir  way  to  au  artery  and  destroy  its  walls,  so  as  to  induce  bursting 
of  the  artery,  and  fatal  hffimonbape  if  the  artery  be  a  large  one.  1 
have  soon  several  sueh  cases:  an  old  man  had  an  abscess  deep  iu  the 
neck  which  opened  into  llie  pharynx;  this  was  dio^oRod  from  the 
fp^dual  formation  of  a  painful  ^veiling  in  the  neck  and  ihe  fi-ec  ox- 
pcctorution  of  badly-smelling  pus ;  tlie  patient  bad  only  been  in  tlie 
hospital  a  few  houra  \rben  he  threw  up  a  lar^  amount  of  blood,  wns 
quickly  asphyxiated,  and  died ;  autopsy  shoved  that,  as  a  result  of  cir- 
cumscribed suppuration  of  the  superior  lh\Toid  artery,  it  had  tlirown 
out  a  quantity  of  blood  which  had  passed  directly  into  the  larynx  and 
cimsed  suffocation.  In  another  ctu^e  in  a  young  man  who  had  caries 
of  the  right  temporal  bone,  there  were  repeated  hirmorrbapres  from  the 
right  ear;  I  diagnosed  an  abscess  on  the  under  side  of  tlie  temporal 
bone  with  suppuration  of  the  internal  carotid  artery.  The  bleeding 
could  not  be  chocked  by  tampons  to  the  ear ;  I  Hgated  the  right  com- 
mou  carotid.  Tlie  bleeding  ceased  for  ten  days,  tlien  began  again  ;  af- 
ter repeated  tamponading  and  digital  compression  of  the  left  carotid 
without  permanent  result,  I  also  ligatcd  the  lefi  common  can.>tid ;  Ijut 
in  two  days  the  patient  died  of  profuse  ha?roorrhage  from  the  right  ear, 
nose,  and  mouth;  the  abscess,  which  was  tilled  with  blood,  and  could 
now  be  regarded  as  on  ancurysma  spurium,  hod  also  opened  into  the 
plmryox.     TUepose  morUtn  fully  confirmed  the  diagnofiis. 

We  now  come  to  clironic  diseases  of  the  arteries  and  their  results 
to  trtte  artevrisrm.  In  advanced  age  it  is  very  common  for  Ibo  arteries 
to  become  exceedingly  thick  and  hard  and  occasionally  even  looped^ 
especially  those  of  the  diameter  of  the  radial  or  smaller.  If  we  ex- 
amine these  arteries  more  accurately,  wo  find  the  tunica  intima 
thickened,  of  cartilaginous  firmness,  it  is  more  rigid  than  usual,  and 
gapes;  in  places  it  is  even  as  liard  as  chalk,  or  even  quite  calritied  or 
ossified.  The  ctialkj  parts  ore  not  diffuwly  spread  through  the  walls 
of  the  artery,  but  form  circles  corresponding  to  the  transverse  muscles 
of  the  tunica  media;  it  is  the  muscles  of  the  vessels  that  oesify. 
In  such  persons,  on  the  inner  surface  of  the  aorta  and  ita  first  Urge 
branches,  wc  find  whitish-yellow  .^pots,  atriffi  or  plates  of  chalky  firm* 
ness,  or  rough  as  if  gnawed,  with  their  edges  hollowed  out.  If  we 
cut  into  lliese  spots,  we  find  the  whole  intima  nf  cartilaginous  hardoen, 
whitish  yellow,  and  completely  calcareous  or  hard  as  bone,  or  else 
fritible,  granular,  or  pulpy.  Where  this  disc-oae  has  attained  a  high 
grade,  the  arteries  become  bulged  out,  litis  is  olheroma  of  the  o^ 
teiy  as  it  appears  in  the  cadaver.  We  often  find  the  recent  and  old 
itago  near  together  or  in  d  iffercnt  arteries.    If  wo  examine  these  spots 
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more  carefully  with  the  microscope,  espedally  in  6nc  cross  sections 
through  spots  of  di(r<Toiit  appenraDcc,  we  find  tluit  tbc  first  cliangt-'S 
oc3ciir  in  the  outer  layers  of  the  intimo,  on  the  holders  of  the  media; 
here  a  moderate  grouping  of  coll«  begins.  The  young  cells  may  lead 
to  connective  ti&sue  und  new  forniaiiun  and  callous  tliirkeuing  of  tho 
arterial  wall ;  hut  they  arc  usually  Ehort-lived ;  while  new  ones  ap-  i 
pear  lu  the  pcripliery  of  the  affected  spot,  tlie  first  ones  disintegrate 
to  a  granular  detiitus,  to  a  pulp  formed  of  fine  molecules  and  £ftt, 
which  rcniTÜus  rather  dry,  as  in  caseous  degeneration ;  the  destructiotti 
thus  slowly  cxtentis  laterally,  the  nutrition  of  the  media,  as  well  as 
of  tho  inner  layers  of  the  intima,  suffers ;  the  musclo-cclls  of  the  for- 
mer become  granular  and  Jatty,  as  do  the  clastic  lamelliE  of  the  iD> 
tima  ;  the  change  thus  prc^rceses  inwanl  till  the  last  lamellte  and  the 
epithelial  mejnhrane  are  perforated,  and  the  carity  filled  with  ath- 
eromatous pulp  opens  into  the  calibre  of  the  artery.  The  atl)crou>- 
»tous  process,  beginning  as  a  hollow  ulcer,  has  led  to  an  open  uloer 
with  undermined  edges ;  you  see  the  mcchunism  is  the  same  that  you 
have  alrcjuly  seen  in  the  skin  and  lympluilic  glands  ;  then?  is  a  chronic 
Inflammation  ending  in  caseous  degeneration,  or,  as  the  pulp  is  called 
in  this  position,  in  atheroma.  Tliis  is  the  essential  part  of  the  pro- 
cess, as  far  «s  concerns  the  development  of  anetmsm ;  but  there  are 
some  variations,  from  the  tUfferent  structures  of  the  arteries.  The 
Ic^  developed  the  muscularis  and  intima,  the  less  ntheromatous  pulp 
will  be  fonnod,  as  tliis  results  chiefly  from  breaking  dow^  of  the 
intima.  To  commence  with  the  small  artcricÄ,  whose  diseases  we 
may  study  in  tho  microscopic  cerebrxU  artcries :  hero  wo  find  the  col- 
lections of  cells  mostly  in  the  adventJtia,  which  is  but  little  and  only 
■eoondorily  affected  in  large  arteries.  Almost  the  irhnlc  advenlitia 
changes  to  cells,  the  few  muscular  cells  atrophy,  the  fine  hyaline 
membrane,  which  acts  as  intima,  is  very  elastic  ;  thus  tbc  softening  of 
the  adrcntitia,  caused  by  the  cell'iofiltration,  soon  induces  dilatation 
«od  finally  bursting  of  the  artery,  as  the  walls  are  no  longer  sulH- 
ciently  firm  to  resist  tho  pressure  of  the  blood.  Ooeasionally  also 
there  is  a  plastic  production  of  adventitia;  clul>«hapcd  vegetations 
form,  which  consist  partly  of  newly-formed  fibrous,  partly  mucous 
oonncotlve  tissue.  We  cannot  here  discuss  this  further,  csipecially  as 
it  docs  not  affect  surgery,  A  fatty  degeneration  and  calcificntion  of 
the  muscular  coat  also  occur  along  with  tfie  plastic  infiltration  of  the 
adventitia  in  the  smaller  cerebral  arteries,  but  are  not  frequent.  I^t 
us  pass  to  arteries  the  size  of  the  basilar,  radial,  etc.  Here  the  plas- 
tic process  in  the  adventitia  occasionally  still  combines  with  those  in 
the  other  coata,  allhough  pulpy  disintegration  and  calcification  of  the 
latter  dooocor.    Sometimes  there  are  thickening  and  looping  of  these 
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arlcrics,  sometimes  disintegration  and  softening,  with  oonscqueut  dlla- 
tatiou  or  aucuriäm;  for,  whcu  tho  media  aud  advent!  lia  become  soft- 
ened to  atheroma  pulp  at  some  point,  the  adventitia  is  no  longer 
strong  enough  to  resist  tlie  pressure  of  the  blood,  and  it  bulges.  If 
we  now  turn  to  the  large  arteries,  aorta,  carotid,  subclavian,  iliac,  and 
femoral,  in  which,  you  know,  tlic  muscular  coat  is  reduced  Lo  a  mtfii' 
mum,or  iseren  occasionally  wanting,  wldle  tho  intiuia  is  composed  of 
a  large  number  of  elastic  lamcUa?,  and  lies  almost  invmcdiatcly  on  tbc 
adventitia,  wliicli  Las  more  or  less  elastic  filaments — here  there  is 
least  plastic  process  iu  the  adventitia ;  the  pathological  change,  tlio 
disturliance  of  nutrition,  evince«  itaelf  cliiefly  in  rapid  Vireaking  down 
or  calcification  of  the  pathological  new  formation,  wtuch  occurs  partly 
oa  tho  borders  of  the  intima,  partly  in  that  coat.  As  already  men- 
tioned, cases  do  occur  where  extensive  circumscribed  connective-tissue 
new  formations  occur  In  the  intima  in  the  form  of  cartilaginous  callosi- 
ties; but  this  is  rarer  than  the  change  to  athcromn*pulp.  In  the  last 
mentioned  arteries  true  atheroma  pulp  forms  most  frequently,  hcoco 
aneurisms  arc  most  frequent  in  them.  If  you  examine  this  athcromo- 
pulp  microscopically,  besides  the  above-mentioned  molecular  and  Cat 
granules,  you  lind  futKT)'stals,  esjjccially  of  Cholesterine,  and  crumbs  of 
carbonate  of  time,  also  hiematcüdin-OTystals,  which  come  from  blood- 
clots  depositing  on  tlie  rotighnesscs  in  the  arteries,  but  the  h[eniatoidtQ 
develops  from  their  coloring  matter. 

You  have  now  a  general  view  and  description  of  atheroma  in  ar^ 
teriea  of  various  calibre,  and  «in  now  understand  how,  by  softening 
the  walls  of  tl»e  vrssels,  it  may  lead  tu  partial  dilatation  of  the  artery, 
or  aneurism.  The  form  of  tliis  dilatation  may  vary  somewhat,  accord- 
ing as  the  whole  pcripherj*  of  the  artery  is  regularly  diseased,  or  not, 
and  as  softening  or  calcification  predominates, 

TIic  dilatation  of  the  artery  may  for  some  distance  be  perfectly 
regular;  this  is  called  aneurysma  cylinjri/vrme  ;  if  the  aueuriam  be 
more  spindle-shaped,  it  is  termed  aneurytma  fuiiforme.  If  the  sofll^ 
cning  be  limited  to  one  «do  of  tho  arterial  wall,  wo  have  a  sao-Uko 
dilatation,  aneurymxa  ectoeatum,  which  may  communicate  witli  the 
calibre  of  the  artery  by  a  larger  or  smaller  opening.  A  further  variety 
in  the  formation  of  the  aneurism  may  arise  from  all  the  coats  regu- 
larly participating  in  tlie  formation  of  the  aneurism,  or  from  the 
intima  and  media  being  entirely  softened  and  ilcstroycd,  so  that  only 
the  gradually-thickening  adventitia  and  infiltrated  surrounding  part« 
ibrm  the  sac.  Finally,  under  the  last  conditions  the  blood  may  preaa 
in  between  the  media  and  adventitia,  scpantte  the  two  coats,  as  if  the 
layers  of  the  artery-  had  been  disscctol  up  luiatomicully ;  this  Is  called 
aneuryma  di99eeans.    These  divisions  may  be  ovrricd  still  iurther, 
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but  practically  they  have  very  little  value.  I  shall  otily  montitm  ia 
addition  that,  on  Kubciituieous  bursting  of  an  aneurism  composed  of 
all  the  arterial  coats,  it  assumes  more  the  anatomical  peculiarities  oi 
nn  aiipurysma  traumaticum  or  spurium.  A  short  time  since  I  saw  ail'^ 
uppnrently  healthy  man,  about  fifty  years  old,  who,  when  tuminj^  in 
bed,  had  an  enormous  tumor  develop  in  the  thigh,  which  soon  proved 
to  be  a  diffuse  trainnatio  aneurism ;  I  had  no  doubt  that  the  femoral 
artery  was  diseased,  and  had  suddenly  burst  at  some  point  in  the 
middle  of  the  thigh.  After  compression  had  long  been  used  in  vain, 
the  femoral  artery  was  Hgated;  it  proved  to  be  covered  with  yellow 
apots ;  the  lipature  healed  well  and  became  detached  in  four  weeks,,] 
still  the  aneurism  became  larger  and  painful ;  tho  sixth  week  afteri 
the  ligation  gangrene  of  the  foot  began ;  I  then  made  a  high  amputa- 
tion of  the  thigh ;  tho  patient  recovered.  There  was  an  immense  ancu> 
rysma  spurium,  and  an  opening  an  inch  long  in  the  atheromatous  fern* 
oral  artcT)*,  which  was  not  aneuHämatic. 

The  further  fete  of  the  aneurism,  and  its  ellect  on  neighboring 
tiasuea  or  the  extremity  affected,  are  vciy  important  As  regards  the] 
anaiominnl  changes  in  and  about  an  aneurism,  one  is  its  increase  in 
sixc,  wliieli  not  only  displaces  the  neighboring  tissues,  bul,  by  itfl 
pressure  and  pulsation,  causes  them  to  atrophy ;  this  refers  not  only 
to  the  soft  parts  but  to  the  bones,  which  are  gradually  broken  through 
by  the  aneurism ;  the  laat  effect  ia  especially  apt  to  bo  induced  by  ^ 
aneurisms  of  the  aorta  and  anonyraa,  which  may  induce  atrophy  of 
tho  vertebnp,  sternum,  or  ribs.  A  further  aocomponiment  is  inäam- 
mation  in  the  immediate  vicinity,  which,  however,  rarely  leads  to  sup* 
puration,  often  becomes  chronic,  and  very  seldom  induces  gangrene 
of  the  aaiirism.  Lastly,  tliere  ia  often  cotigulation  uf  binod  in  the 
aneurism ;  hard  layers  of  fibrine  may  form  on  the  inner  stuface  of  the 
sac,  and  at  last  entirely  fill  it,  and  go  cause  a  spontaneous  oblitera- 
tion, one  variety  of  cure  of  the  aneurism.  The  worst  accident  ia 
when  the  aneurism  increases  in  size,  and  finally  bursts ;  this  may 
take  pluoo  outwardly,  but  moro  frequently,  csjiccially  in  the  large 
arteries  of  the  trunk,  it  is  inward,  porhap«  into  the  oesophagus,  tra- 
chea, thoracic  or  abdominal  cavity;  sudden  death  from  hiemorrhage 
is  tho  natiuul  result  * 

It  is  not  our  present  object  to  show  wnat  may  be  the  reaulta  of 
aneurism  of  arteries  of  internal  organs;  I  shall  mcjely  mention  that 
particles  may  be  detached  from  the  clots  which  form  in  the  nneuri»uial 
dilatations,  or  on  the  roughnesses  of  the  atheromatous  arteries,  and 
may  pass  as  emboli  into  the  peripheral  arteries.  These  emboli  occa- 
sionally cause  gangrene ;  but  this  ia  not  so  fi^uent  as  is  believed, 
for  usually  the  ooagulo;  in  aneurisms  arc  firmly  attached. 
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Wc  shall  now  inTestigate  more  carcfiiUj  aneuriams  of  the  cxlreTnr 
tt£w.  At  first,  they  cause  slight  muscular  taiiffixe  and  weakness,  more 
nux'ly  pain  in  the  affecttd  limb;  if  there  be  infljimmatio»  alxjut  tlie 
sac,  of  course  there  are  pain,  redness  of  the  skiu,  a-dema,  and  distmU« 
anoe  of  function,  which  majr  go  bo  far  as  to  render  the  limb  entirely 
useless  if  the  anexuism  continue  to  grow,  and  there  be  continuin] 
chronic  or  subacute  iufl:iinmation  around  it.  The  formation  of  exten- 
sive coaguliB  in  the  aueurism  of  a  large  artery  may  be  fuHowcd  by 
gangrene  of  the  whole  limb  below  xi. 

When  speaking  of  gangrene,  it  was  mentioned  that  it  might 
result  from  atheroma  of  the  artery,  as  so-called  gangrena  apoo- 
tnnea;  but  there  the  case  wjis  somewhat  difTurent;  the  small  arteries 
wore  diseased ;  these  lose  thctr  power,  from  destnictioD  of  their  strong 
musrular  coat,  and  OJin  no  longer  urge  on  the  blowl,  as  they  cnonot 
contAut.  But  here  ihere  is  obliteration  of  an  arterial  trunk  by  ooag- 
ulffi  from  an  aneurism.  I  wUI  relate  to  you  a  case  observed  in  the 
Zurich  surgical  clinic.  A  man  twenty-two  yeare  old,  emaciated  and 
miserable,  was  brought  into  the  hospital ;  his  right  leg,  nearly  as  high 
as  the  knee,  was  bluish  black,  the  epidermis  peeled  off  in  shreds;  gan- 
grene was  uumiiiLakable.  Examiuation  of  the  arteries  showed  a  spin- 
dle-«haped,  pulsating  aneurism  of  the  left  [right  ?]  femoral  artery,  olooe 
below  Poupart's  ligament ;  there  was  a  second  one,  tlirec  i  nchca  below, 
on  the  same  artery;  this  felt  hard ;  there  was  a  third  one  in  the  bend  of 
the  knee,  just  a«  hard,  but,  from  the  swelling  of  the  surrounding  parts, 
the  form  could  not  be  exactly  made  out ;  between  the  second  and 
third  aneurisms  the  artery  continued  to  pulsate  the  first  day  the  pa- 
tient was  in  the  hospital ;  the  line  of  demarcation  was  not  formed,  it 
appeared  likely  to  extend  higher;  gradually  the  pulsatiou  ceased  aa 
high  as  Poupart*B  ligament;  the  patient  died  about  a  fortnight  after 
his  iidmissiou  to  the  Iiospital.  Tlie  autopsy  showed  the  aueurinms 
thot  had  been  recognized  during  life,  and  also  extensive  atheroma  of 
almost  all  the  arteries.  Taking  this  with  what  I  told  you,  when  speak- 
ing of  the  ligation  of  large  arteries,  about  the  dovelopmcut  of  ooUateräl 
circulation,  you  will  think  there  is  a  contradiction.  "NVhy  does  not 
gangrene  occur  when  you  closo  an  artery  by  a  ligature,  as  well  oa 
when  it  is  blocked  by  a  clot  ?  The  answer  to  this  is,  tliat  a  free 
collateral  circulation  sufficient  for  the  nourishment  of  the  pcripbeml 
parts  only  takes  place  when  tlie  arteries  are  healthy  and  capable  of 
distention.  But,  when  a  coagulum  passes  from  an  anctmam  into  the 
artery,  the  neighboring  arteries  are  usually  diseased  and  not  diatan- 
sible,  being  calcified,  or  already  partly  obstructed;  moreover,  the 
closure  of  the  arter)'  id  not,  as  in  ligation,  limited  to  a  small  space,  but 
is  rery  extensive,  perhaps  even,  as  in  the  case  above  mentioned,  in- 
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volring'  the  irliole  artery ;  then  there  is  no  possibility  of  a  coUatenil 
circulation,  either  by  the  direct  Toutc  or  by  neighboring  branchca. 
The  arteries  must  be  very  generally  diäeased,  and  the  coagulation 
very  extensive,  to  cause  gangrene,  so  that  it  is  not  very  frequent  in 
aneurism ;  that  would  also  be  very  unfortunate  for  the  treatment, 
which,  however,  as  you  will  hereafter  eec,  chiefly  haa  for  its  object  the 
obliteration  of  the  aneurism,  with  or  n^tliout  ligation  of  the  artery. 

AVe  now  come  to  the  etiology  of  aneurism.  Although  atheroma 
is  a  very  frequent  disease  of  old  age,  and  occurs  ever^-where,  aneurism 
is  by  no  means  confined  1»  old  persons.  In  Zurich,  atheroma  of  the 
arteries  i«  old  persons,  and  gangrena  senilis,  are  quite  frequent,  but 
aneurism  of  the  extremities  is  rare.  I'hc  occurrence  of  ancunsm  is 
curiously  spread  over  Europe :  in  Germany,  aneurism  of  the  extrem- 
ities is  rare  ;  it  is  somewhat  more  frequent  in  France  and  Italy,  and 
most  frequent  iu  KnglimiL  It  is  difficult  to  cxpUin  this,  only  it  is 
certain  that  diacasos  of  the  arteries,  in  common  with  rheumatism  and 
gout,  are  more  frequent  in  England  than  in  any  other  country  of  Eu- 
rope. [During  the  past  6vo  ypars  (1865-1870),  of  11,344  cases  of 
disease  and  injury,  in  the  New- York  Hi:*spitiil,  there  were  33  case«  of 
aneurism,  or  nbout  one  case  to  every  344  paticjita.  Of  these  there 
wore:  of  the  thoracic  aorta,  G;  abdominal  aorta,  10;  innominate  artery, 
1 ;  subclavian,  2 ;  iliac,  1 ;  femoral,  4 ;  popliteal,  8 ;  not  named,  1.]  As 
n^ards  ago  (of  course  we  are  not  speaking  of  traumatio  aneurisms), 
the  disease  is  rare  before  the  thirtieth  year,  more  frequent  between 
thirty  and  forty  years, and  most  frequent  after  the  fortieth  year;  men 
are  more  disposeil  to  aneurisms  than  women.  Special  causes  are  little 
known;  popliteal  aneurism  is  moat  frequent  among  those  in  the  ex- 
tremities; the  explanation  of  this  has  been  sought  in  the  suporlicial 
portion  of  the  popliteal  artery,  in  the  tension  to  which  it  is  subjected 
on  sudden  movements,  riintusinns,  etc. ;  thus  this  form  is  said  to  occur 
especially  often  in  England  in  footmen  who  stand  behind  the  carriages; 
but  I  must  acknowledge  that  to  me  this  seems  aa  improbable  as  the 
explaiialion  gi\-cn  for  chamber-maid's  knee.  I  am  inclined  to  believe 
tbikt  the  tendency  lo  diseases  of  the  artery,  as  to  gout,  is  due  to  heredi- 
tary inÖucncc ;  hard  work  and  free  use  of  liquor  are  also  given  as  causes ; 
in  England  ORjieriallv,  the  liittor  is  8»id  to  induce  relaxation  of  the 
walls  of  the  arten*,  even  witliout  atheroma. 

Tlic  diajjnosis  o(  an  aneurism  of  the  exircmitica  is  not  dillicult, 
if  the  cxaniiuation  be  careful  and  the  aneurism  not  too  small.  There 
is  an  elastic,  more  or  less  hard,  circumscribed  (except  in  &]se  or  nip- 
tured  aneurism,  winch  are  diffuse)  luinor  eonuected  with  the  artery; 
the  tumor  pulsates  perceptibly  to  the  sight  and  touch ;  on  applying 
the  stethoscope,  you  may  hear  a  pulsating  murmur,  caused  by  tho  frio- 
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kion  of  the  blood  on  the  coagulum,  or  in  the  opening  of  the  sac,  or  by 
the  ricochetting  of  the  blood  in  the  sac  Hie  tumor  ceases  to  pulsate 
if  jou  compress  the  arteiy  above  it.  These  symptoms  are  so  striking 
that  it  might  be  tliought  the  diagnosis  could  not  be  mislAkcn ;  still, 
errors  have  been  made  even  hy  experienced  surgeons,  at  times  when 
ihey  did  not  think  of  the  possibility  of  aneurism,  and  were  hasty. 
For,vhcn  tlic  surrounding  parts  are  much  inHamed^the  aneurism  may 
be  greatly  masked  by  the  swelling;  it  may  bo  taken  for  a  simple  tu* 
flammslory  swelling  or  abscess ;  it  may  even  have  originated  from  an 
abscess,  as  before  stated.  Tlie  latter  mistake  is  the  most  frequent ;  it 
is  punctured,  and — what  a  disagreeable  surprise — instead  of  pus,  we 
have  a  stream  of  arteriiil  blood.  There  is  nothing  at  hand  to  arrest 
the  hajniorrhage ;  the  situation  is  shocking,  even  if  the  cool  surgeon 
have  presence  of  mind  enough  to  make  instantaneous  conipressiou 
till  he  derides  what  next  to  do.  But  I  will  not  picture  affairs  too 
dismally;  and  I  repeat  that,  on  careful  examination,  sucb  an  error 
would  scarcely  l>e  possible^  If  the  aneurism  bo  distended  with  clots, 
the  pidsation  of  the  tumor  may  cease,  or  he  very  indistinct,  as  may 
also  the  murmur ;  even  bore,  however,  further  accurate  obsemition 
will  lead  to  a  correct  judgment.  On  the  other  hand,  a  tumor  of  a  dif- 
ferent sort  may  be  mistaken  for  an  aneurism.  In  the  bones  particu* 
larly,  thrrc  is  a  sort  of  soft  tumor  (central  osteosarcoma)  which  is 
very  rich  in  arteries,  and  eonscquently  pulsates  distinctly.  Numcrotu 
small  aneurisms  may  form  on  these  arteries,  &om  the  softening  of  Uie 
substance  of  the  tumor  and  of  the  walls  of  the  arteries ;  the  sum  of 
the  murmurs  in  these  small  aneurisms  may  resemble  a  tj'pical  ancu- 
rismal  murmur ;  in  these  cases  also,  only  the  most  accurate  examina- 
tion and  observation  can  show  us  the  true  state  of  the  case.  These 
pulsating  bone-tumors  are  often  regarded  as  true  aneurism  in  Iwnc. 
I  do  not  believe  there  is  any  spontaneous  aneurism  in  bone,  but  con- 
sider all  these  so-called  bone-aneurisms  as  soft  sarcoma  in  the  bone 
vefy  rich  in  arteries.  Lastly,  we  may  be  tempted  to  regard  a  tumor, 
lying  very  oear  an  artery  and  moved  with  the  arterial  pulse,  as  iin  in- 
dependently-pulsating tumor,  or  an  aneurism ;  the  absence  of  the 
aneurismal  murmur,  the  consistence  of  the  tumor,  the  possibility  of 
isolating  it  from  the  artery,  and  the  further  ol»ervation  of  the  uoure«, 
will  guard  you  from  error.  The />roy;jo«(*«  of  aneurism  varies  greatly 
with  its  locality,  so  that  nothing  general  can  be  said  of  it. 

We  now  turn  to  the  treatment,  remarking,  first,  that  in  rare  cases 
aneurisra  may  recover  spontaneously,  by  complete  closure  of  the  sao 
and  a  part  of  the  artery  by  coagula  ;  the  tumor  then  ceases  growing, 
and  may  gradually  subside.  As  l>efore  mcntioucrl,  also,  inflummatiun 
Bfotrnd  the  lumor  may  lead  to  local  gangrene ;  if  the  arteiy  has  prc^ 
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Tioualy  been  occluded,  the  whole  aneurism  may  become  gnn^frenoua, 
nnd  be  thrown  off  without  hie«ioiThage.  Tbeoe  lutunil  cures  are 
very  rare,  but  indicate  the  mode  of  treatment.  I  shall  not  here  speak 
of  the  medical  treatment  of  aneurism,  except  to  mention  one  method, 
Vaitaivo'iu  The  aim  of  this  is,  to  reduce  the  volume  of  blood  in  the 
body  to  a  minimimi,  &o  08  to  weaken  the  heart's  action,  and  faror  the 
formation  of  coagida.  Bepeated  venesections,  purgatives,  absolute 
quiet,  low  diet,  digitalis  intemallj',  and  ice  locally  over  the  tumor,  are 
the  remedies  with  which  the  patient  is  treated  under  this  method;  tlie 
itMmlt«  an?  doubtüd :  the  jmtii'nts  are  very  much  debilitated,  and  the 
symptoms  rosy  then  be  less ;  but,  as  the  patients  regain  their  strength, 
the  former  condition  generally  returns,  ^^'e  may  employ  the  above 
remedies  to  a  moderate  extent  in  alleviating  severe  symptoms  in  ixt- 
teraai  aneurisms,  but  they  will  not  induce  an  actual  cure;  unfortu- 
nately,  internal  aneiu'isms  must  almost  always  1x5  n^garded  as  incura- 
ble. Let  us  pass  to  the  surgical  treatment  of  external  anetirisms. 
This  may  be  conducted  in  two  ways ;  it  may  aim  at  the  destruction  of 
the  aneurism,  or  its  complete  removal  lu  most  cases  the  destruction 
of  the  tumor  will  be  enough.     Tlie  remedies  fur  tliis  purpose  ^iiry. 

1.  Cumpreesio/u  This  may  be  applied  iu  various  ways :  a,  cm  thirl 
aneurism  ;  b,  on  the  afiieotcd  artery,  above  the  tumor.  The  latter  ü 
by  far  the  most  effective  method,  because  even  a  moderate  pres 
on  the  aneurism  is  often  painful,  and  may  cause  inflammation  in  it 
vicinity.  The  mode  of  employing  compression  also  varies ;  it  may  be 
continued,  and  complete  or  incomplete  ;  it  may  be  temporary,  but  com- 
plete, i.  e.,  such  as  to  arrest  the  pulsation.  The  methods  of  compres- 
sion are  about  as  follows :  a,  compression  with  the  fingers,  particularly 
recommended  by  Tonactt»,  and  used  by  other  surgeons  with  advantage ; 
it  is  made  by  the  surgeon,  nurse«,  or  by  the  patient  himself,  at  inter- 
vals, so  as  to  arrest  pulsation  completely  for  a  few  hours;  if  tl»p  patient 
can  bear  it,  this  is  continued  for  days,  weeks,  or  even  mouths,  tUI  the 
aneurism  no  longer  pulsates,  and  has  become  quite  hard ;  b,  oorof 
sion  of  the  aneurism  by  forced  flexion  of  the  extremity ;  this  procedure,  * 
first  used  hy  Maigai{fnt,  is  particularly  suited  for  popliteal  aneurism; 
the  limb  is  fastened  in  the  position  uf  extreme  flexTon  by  a  bondage, 
and  retained  thus  till  tlie  puUation  in  tlic  aneurism  has  ceased ; 
c,  compression  with  special  apparatus,  puds,  compresses,  etc.,  which 
must  be  so  made  that  the  pressure  may  be  as  much  as  possible 
on  tlie  artery,  and  that  oedema  may  not  be  induced  by  simultaneou 
pressure  on  the  vein ;  the  pressure  need  not  be  hanl  enough  to  i 
pulsation  entirely,  but  merely  to  dimiiiish  the  supply  of  blood.  Views ' 
regarding  the  efficacy  of  compression  in  the  treatment  of  aneurism 
vary.    Irish  surgeons  laud  it  highly;  French  and  Italian  surgeoncd 
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incline  to  it  more  than  formerly;  espooially  since  the  inrcetigations 
of  BrocQy  interniitUmt  dig;ttal  compression  has  shown  some  brilliaut 
resuh^  I  tbink  ilmt,  in  mo!«t  cases  of  anctu-lämf  compression  should 
l>e  first  resorted  t/>;  but  oliserration  shows  that  it  is  not  alike  suited 
for  all  cases,  and  is  not  of  radical  benefit  in  alL 

2.  Ligation  of  the  artej-y.  lliis  may  be  done  in  various  ways ; 
o,  close  above  the  anetirintu  (after  Änü) ;  6,  for  above  tlie  aneurism, 
at  a  ixjiot  of  election  {J.  Hunter) ;  c,  dose  below  the  uncurism,  i.  e., 
at  its  peripheral  end  (after  Wardrop  and  Brasdor).  Of  all  these 
methods,  ligation  close  above  tbe  aneurism  is  proportionately  the 
most  certain ;  li;2pition  close  below  it  the  least  certain.  ligation  at 
a  distance  from  the  aneurism  will  cure  the  disease  for  a  short  time, 
occasionidly  even  permanently,  L  e.,  the  pulsation  in  the  aneurism 
will  rcasc,  but,  wlien  the  colltiteral  circulntion  develops  fully,  the 
pulsiittou  may  begin  aguiiu  I  have  myself  seen  such  a  case;  from  a 
pnnctnre  with  a  penknife,  a  boy  twelve  years  old  had  an  aneurism 
the  size  of  a  large  walnut  in  the  femoral  artery,  about  the  middle  of 
the  thigh  ;  the  femoral  was  ligated  close  below  Poupart's  ligament; 
in  ten  days  the  ligature  cut  through,  and  there  was  great  luemor» 
rhage,  »vhich,  however,  was  instantly  checked;  then,  after  dividing 
Poupart's  ligament,  a  second  ligature  was  applied  half  an  inch  higher ; 
this  ligature  held  well ;  the  wound  healed ;  when  the  patient  left  the 
hospital  there  was  again  pulsation  in  tbe  aneurism,  whiuti  had  previously 
become  perfectly  hnrd,  nnd  had  ceased  pulsating.  But,  in  spite  of  such 
relapses,  ligation  remote  from  the  aneurism  will  retain  i\b  importance, 
and  continue  the  cliief  method,  for,  in  tbe  vicinity  of  the  aneurism, 
the  arteiy  is  occasionally  so  diseased  tl>at  it  is  not  adWsable  to  ligate 
there ;  for  the  rigid  and  ossified  artery  might  be  so  quickly  cut 
through  by  the  ligature  that  the  tlirombus  would  not  be  finn  enough 
when  the  ligature  fulls. 

3.  ncmcilics  which  directly  induce  oooguhitioo  of  the  blood  in 
aneurisms.  Of  these,  injection  of  liquor  fern  scsquichlorati,  after 
Pracaz  and  Betrcquin,  is  relatively  most  frequently  used ;  it  must  be 
done  very  carefully;  it  shoukl  be  made  with  a  small  syringe,  whose 
piston  is  moved  by  a  screw,  with  every  turn  of  which  a  drop  cscopes; 
a  few  dro]>s  of  the  liquor  ferri  should  thus  be  very  carefully  forced 
into  the  tumor.  Simple  coagulation  and  shrinking  of  the  aneurism 
may,  and  it  is  said  do,  follow  this ;  but  experience  has  Bbown  that 
it  is  more  frequently  followed  by  inllamniation,  suppuration,  uid  g»0- 
grene,     I  do  not  advise  this  method. 

4.  Wc  now  come  to  the  mode  of  operative  treatment  of  an  aneu- 
rism which  aims  at  its  complct«  devtrvcHon ;  if  this  succeed,  it  is, 
of  course,  more  certainly  a  radical  cure  than  the  modes  above  de- 
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scribed,  but  it  is  a  mucfa  more  serious  operation.  It  may  be  done, 
accordiog  to  Anti/Uvs,  as  follows :  The  artery  is  to  be  compressed 
above  tbc  aiicurism^  Üicn  llic  whole  &ao  is  &lit  up  and  tbe  coBgulum 
turned  out ;  tbroug-h  the  sac  probes  are  passed  into  the  upper  and 
lower  ends  of  the  ortcr)',  which  is  iben  ligatcd,  the  probes  of  oouxse 
beiug  removed — they  are  ouly  iuteuded  to  facilitate  Gilding  the  artery ; 
this  operation,  wbicb  I  have  scca  porrortned  several  times  for  aneu- 
risms resultirijT  from  veoeeectioQ,  is  uot  always  as  simple  as  it  appears, 
for  it  is  not  at  all  times  easy  to  find  the  openings  of  the  artery  in  the 
sac  filled  with  coagulum,  and  often  other  arteries  besides  the  main  one 
bleed,  as  a  ooUatenil  circulation  occadonally  opens  into  tbe  aneurism. 
After  the  operation  there  is  suppuration  of  the  whole  nncuiisnial 
Bac ;  in  three  cases  of  trauuuilic  aueuriöm  of  the  brachial,  and  one  of  tbe 
radial  artery,  I  saw  healing  cxxnir  without  any  accident.  If  the  aneo- 
rism  be  small  and  distinctly  bounded,  we  might  first  Ugatc  above  and 
belo^v,  then  extirpntc  tbe  aneurism  oa  we  would  a  tumor.  Of  late^J 
St/ms  has  employed  the  method  of  Antj/äua  suooesafully  in  large  < 
arteries  alsa 

I  should  like  to  give  you  some  definite  advice  about  the  choice  of 
method  among  these  different  plans  of  operating,  but  this  is  scarcely 
possible,  as  one  plan  or  another  will  best  suit  different  cases.  Id  gen- 
eral terms,  I  can  merely  repeat  that  of  late  bo  many  favorable  results 
from  compression  have  again  been  published  from  different  sourcea, 
tbat  it  should  not  be  too  quicldy  abandoned.  If,  however,  as  usually 
ha])pens  iu  aneurisms  from  venesection,  there  be  great  diffuse  swell- 
ing of  Uie  entire  ann,^ie  method  of  AntyUtu  appears  to  me  prefer- 
able to  all  others ;  with  good  assistants  it  \n  very  practicable,  and  is 
not  so  dangerous  as  is  claimed  by  many  persons.  Wlicn  we  do  not 
wish  to  make  AntyUui's operation,  we  may  try  AneT«  or  Hunter^e.  I 
have  least  to  say  for  the  injection  of  liquor  fcrri  in  ordinary  cases  of 
spontaneous  and  traumatic  aneurism.  In  varicose  ancuri.sm  and 
aneurismal  varlx,  ligating  the  artery  above  and  below  the  opening 
will  be  the  most  certain  method, 

AVe  must  still  add  a  few  remarks  about  the  treatment  of  cirsoid 
aneurism.  The  above  methods  of  operation  are  ouly  partially  nppU-  , 
cable  to  it.  Direct  ooroprescioD  of  the  entire  tumor  may  be  made  by 
means  of  bandages  and  compresses  prepared  for  the  sjiecial  cases ;  we 
mean  j>articularly  the  aneurisms  of  this  variety  coming  on  the  head 
which  luxj  the  most  frequent,  but  compression  has  rarely  proved 
successful.  'ITio  injection  of  liquor  ferri  may  here  prove  useful^ 
for  suppuration  or  gangrene  of  the  entire  convolution  of  arteries 
is  not  so  much  to  be  feared  as  in  aneurisms  of  the  large  artorics  of 
the  extremities.     The  destruction  might  Ire  accomplished  by  Ugating 
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all  the  afferent  arteries,  but  this  is  very  tedious  and  uncertain ;  tlie 
result  would  be  just  as  doubtful,  and  it  might  be  dangerous  to  ligate 
one  or  both  external  carotids  in  a  cirsoid  aneurism  of  the  scalp.  An- 
other method,  having  the  same  object,  is  to  insert  insect-needles 
through  the  skin  art  different  points  around  the  tumor,  and  apply  a 
thread,  as  in  the  twisted  suture ;  the  result  will  be  suppuiation  and 
obliteration,  perhaps  partial  gangrene  of  the  skin.  Total  extirpation 
may  occasionally  be  resorted  to ;  it  is  done  as  follows :  Around  the 
tumor  we  make  numerous  percutaneous  mediate  ligations  close  to- 
gether ;  then  we  may  cut  out  the  main  body  of  the  tumor,  with  the 
dilated  arteries,  without  hsemorrhage ;  this  is  the  most  certain  and 
radical  operation,  but  cannot  well  be  resorted  to  when  the  timiors  are 
very  extensive ;  then  we  might  try  mediate  ligation  for  different  parts, 
and  attain  oiu*  end  by  partial  extirpations. 


CHAPTER  XX. 

TXTMORS, 


LECTURE  XLIV. 

DcflnitioD  of  tba  Tenn  Tamor. — 0«iiond  AofttDCoiaal  BtHMrla;  PoljiDOTpkiiiEm  of 
Tunifl«. — FointB  of  Origin  of  Tomon. — Limitation  of  the  Doreloptnant  of  CcIU  to 
Cort^n  Tjrpcfl  of  Tiun*. — BvUlion  to  tbe  GetwniUvs  Ziiyen. — ^ICode  of  OrowÜi. — 
Analomioü  UeCuDorphotii  of  Tumora ;  tkolr  EitonuU  Appeann«M. 

Gextlkmes  :  To-tlaj  we  enter  on  the  diHicult  chapter  that  treats 
of  tiimors.  The  sweUings  of  which  we  have  hitherto  spoken  depeaded 
only  on  a  few  causes ;  they  were  duo  to  abnonnal  collections  of  blood 
in  and  outride  of  tlic  vessels,  io  inliUmtion  of  tlie  tiasae  with  seram^J 
to  its  pcrmeatioD  with  young  cells  (plastic  iufiltration),  either  aep^l 
rately  or  in  combination.  In  contradistinciion  to  these  swellings,  we 
now  in  the  cliuieal  sense  of  the  tenn  call  new  formatious  »uxUin^ 
or  tumors  when  wo  suppose  they  are  duo  to  other  causes  than  tbos 
of  the  iaflainmator7  new  formal  ions,  and  have  a  growth  which  as  a 
rule  has  no  typical  termination,  but,  as  it  were,  goes  on  ad  irifinitum  * 
besides,  most  of  these  growths  are  eotnposcd  of  tissue  which  is  more 
higldy  orgauizcd  than  inflaniniatory  neoplasia.  Let  us  investigate 
this  more  accurately.  At  present  3*ou  arc  only  acquainted  with  that 
variety  of  new  formation  caused  by  tufiammation ;  thia  ia  very  uni- 
form,  not  only  in  its  mode  of  origin,  but  in  its  fiulher  development ; 
ita  development  might  be  interfered  with  by  disiutegration,  drying  up, 
breaking  down  into  pus,  etc. ;  it  might  proliferate  excessively,  but  it 
was  always  in  such  a  way  as  not  to  change  its  character;  but,  finally, 
if  there  existed  no  specially  unfavorable  local  or  general  cause,  and 
no  vital  organ  was  distm-bcd  by  the  new  formation,  it  subsided — it 
again  became  connective  tissue;  the  inflammation  temiiuatcd  in  cica- 
triiation.  Then,  if  the  infiammation  was  superficial,  there  was  de- 
velopment of  epithelial  or  epidermis  cells,  the  booy  cicatrix  ossified. 
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new  Dcxvc-filaraonts  formed  in  the  nerve-cicntrix  ;  in  all  tbcse  changes 
the  development  of  new  blood-vcsaels  plavcd  an  iuipcirlant  part ;  etUl, 
AS  ftbovc  said,  the  typical  termination  of  the  inflammation,  whether  it 
was  acute  or  chronic,  superficial  or  deep,  was  in  the  cicatrix. 

Although  connective  tissue^  nerve,  and  hope  tumors,  may  ex- 
ceptionally form  frtim  connective  tissue,  nerve,  and  bone  cicatrices, 
still  these  constitute  a  very  small  part  of  the  various  tisAuc- formations 
found  in  tumors;  forms  tlic  meet  varied  and  complicated,  such  aa 
newly-formed  glands,  teeth,  liair,  ete,,  arc  occasionally  to  be  found  in 
the  tumors ;  indeed,  tissues  are  there  seen  which,  as  then  arranged, 
never  under  other  circumstances  occur  in  the  body  or  even  during 
foetal  life.  To  enable  you  to  form  a  correct  ideji  of  the  anatomical 
characteristics  of  tumors,  I  will  recall  to  your  memory  a  few  general 
Isws  &om  general  patbulogy  about  the  fonnation  of  new  gffowths;  in 
the  large  works  on  this  subject  by  Virchow  and  O.  TFeW  you  may 
find  reiy  excellent  and  exhaustive  representations  of  these  conditioiia. 

When  a  part  of  the  body  is  abnormally  enlarged,  we  make  a  dJs- 
tioctioQ  as  to  whether  the  enlargement  is  caused  by  an  abnormal  io- 
oresse  of  volume.of  the  different  elements  {simjiU  hypcrtropfiy)  or  by 
a  fisrmation  of  new  elements,  which  arc  deposited  between  the  old 
ones.  This  new  formation  may  be  analogous  to  the  matrix,  or  mother- 
tissue  {homceoplattic)^  or  not  {fieieroplastic).  1*he  horateoplxsiic  new 
formation  proceeds  eitlicr  from  simple  division  of  the  exi&IJng  clc" 
mcDts  (tlius  a  cartilage-cell  by  segmentation  forms  two,  then  four 
eartiJage-celb) ;  then  it  is  called  hyperplastic  (numerical  hyporti'ophy) ; 
or  at  first  apparently  indifferent,  small,  round  cells  form  from  the  ex- 
isdng  cellular  elements,  and  from  these  a  tissue  analogous  to  the  ma^ 
rix  is  developed — homoeoplastic  new  formation  in  the  strict  sense. 
Heteroplastic  new  formations  always  begin  with  the  development  of 
primary  cell-tissue,  so-called  indifferent  formative  cells  (granulation 
stage  of  tumors,  VircTtow)^  and  from  these  develops  the  tissue  heterolo- 
gous to  the  matrix  (as  cartilage  in  the  testicle,  epidermis  in  the 
brain,  etc.). 

This  nomenclature,  proposed  by  FircAow,  seemed  perfectly  suit- 
able and  nattmd  in  a  purely  anatomical  point  of  view  ;  and  I  can  still 
accept  it  if  the  terra  of  hcteroploaia  be  limited,  as  will  be  hereafter 
stated,  and  if  we  dismitis  the  idea  that  homücoplasiic  is  synonymous 
ivitb  bcniirnant  and  heteroplastic  with  malignant.  We  must  here  add 
that  there  is  every  probabiUty  tliat  wandering  cdU  escaping  from  the 
Tcsselfl  very  materially  aid  in  the  fonnation  of  tumors,  at  least  to  the 
formation  of  tumors  of  the  connective-tissue  scries.  But,  apart  from 
this,  we  should  err  if  we  supposed  tluit  in  tlie  above  noinenclBturc  all 
cases  of  now  formation,  even  coiwdered  in  a  purely  anatomical  point 
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of  view,  could  be  easily  labelled,  ready  to  be  placed  away  in  a 
museum.  The  simple  numericul  hvptfrtropliies  and  byperplaai^,  al- 
though in  some  cases  difficult  to  distinguish,  are  at  Icoft  theoretically 
separable ;  the  oatne  way  with  those  new  fonnations  which  do  not 
coHEDst  of  similar,  well-formed  tissue-clement«;  a  connective-tissue 
tumor  oocurring  in  ooanectire  tissue  would  always  bo  termed  bomcoo- 
plastio;  found  in  bone,  brain,  or  the  liver,  it  would  be  termed  hetero- 
plastic, etc.  Well-developed  alveolar  cancerous  tissue  also  usually 
presents  no  dii&culty  of  classification,  for  it  does  not  normally  occur 
in  ai^  port  of  tht>  body,  it  is  ever^'where  heterologous.  But  what 
shall  wc  say  of  the  neoplasite  which  have  no  fully-dcvelopod  normal 
or  entirely  abnormal  form  of  tissue,  but  consist  of  elements  that  oon- 
not  be  foimd  elsewhere ;  what  beoomes  of  them  ?  or,  can  any  thing 
develop  from  them  (indifferent  formative  cells,  primnry-ccll  tissue^ 
grftnulaliou-tumon)  ?  and  where  shall  we  place  those  ueuplasis  wUdh 
are  not  completed  tissue,  but  arc  evidently  normal  tissue  in  the  stage 
of  development?  Acoonling  to  the  above  definition  of  heterology  and 
homology,  iufltunmatory  new  formation  is  at  first  heterologous  every- 
where; but  the  connective-tissue  cicatrix  developing  from  it  subsfr 
quently  becomes  a  homologous  neoplasia  in  cotmecllve  tissue ;  in  mu» 
olo  it  almost  always  remains  heterologous,  tbe  same  way  in  the  bnun 
and  in  the  bones,  if  it  docs  not  ossify.  Vou  see  that  here  parte, 
which  from  their  nature  and  mode  of  origin  naturally  belong  together, 
aro  sundered  by  the  anatootical  nomenclature.  But  lot  us  leave  in- 
flammatory ncoplaaiae  out  of  the  question.  Eveiy  tumor  resulting 
from  indilfercnt  formative  cells  must  exhibit  a  series  of  stages  of  de* 
Tclopment,  if  the  cells  are  transformed  to  one  or  several  sorts  of  tia- 
Bue.  "Wherever  they  are  grouped  together,  indifferent  formative  cells 
are  heterologous ;  if  a  neoplasia  show  only  such  elements,  we  will  let 
it  pass  for  heterologous;  but  if  it  appear  that  a  number  of  these  cells 
have  been  transformed  into  spindle-cells,  the  question  arise»,  Where 
does  this  neoplasia  belong?  Spindle-cells  collected  in  groups  are 
heteroplastio  in  all  parts  of  the  body;  but  these  cells  occur  in  fcctal 
connective  tissue,  foetal  muscle«,  and  footnl  nerves ;  what  would  finally 
become  of  the  spindle^jcUs  of  this  tumor?  if  found  in  muscles,  should 
not  this  tumor  still  be  called  homologous?  On  this  point  we  can  only 
decide  arbitrarily;  you  may  look  at  it  from  different  points  of  view. 
Now,  what  shall  we  do  with  tumors  that  contaia  the  most  dificreot 
complete  and  incomplete  tissues  ?  X  will  stop  hero,  to  avoid  making 
you  skeptical ;  it  is  my  duty  to  help  you  learn,  not  to  tlirow  obstadcfl 
in  your  way. 

As   the  enlargement  of  the   individual  elements '(simple  bypex^ 
trophy)  cannot  be  obsorved,  and  the  increase  of  the  elements  from 
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tliemnelTcs  (hyperplasia)  is  an  act  often  obaprved  anJ  constantly  go- 
ing- on  in  physiological  growlli,  it  only  remftina  to  treat  of  the  point 
of  origin  of  the  inflifferent  formative  ccIIä,  and  their  furü»cr  course. 
Hero  we  find  ourselves  in  tbo  saiuo  position  as  in  inHatiunation,  only 
in  regard  to  the  de%*elopmcnt  of  tumors  we  unfortunately  cannot  make 
any  experimental  Jnvestigutions.  Formerly  the  proliferation  of  con- 
nective-tissue celb  way  not  doubted,  and  these  were  assumed  as  the 
source  for  the  development  of  most  tumors.  But  roost,  possibly  all, 
of  these  indifferent  cells  are  wandering  white  blood-cclla.  There  is 
little  doubt  that  on  this  point  there  was  formerly  much  error,  conclu- 
sions  baring-  been  too  quickly  drawn  from  the  amingcmcnt  in  groupa, 
and  the  metamorphoses  of  the  formative  cells ;  nor  can  I  claim  to  have 
eflOftpod  these  errors.  For  instance»  when  in  sarcoma  we  found  snuiU 
imliirerciit  colls,  with  one,  two,  and  then  more  nuclei  near  together 
(when  between  the  filaments  of  the  connective  tissue,  where  the  oon- 
nootive-tissue  eeMs  lie,  we  saw  a  small,  then,  near  by,  a  large  group  of 
indifferent  cells),  the  conclusion  that  the  new  grr)u]>s  of  cells  were  deriv- 
atiTeBfromtheconncctive-tissuecells  seemed  quite  unprejudiced  ;  also, 
that  from  thcae  indifferent  cells,  larger  multinuclcjitod  ones  were  con- 
stantly developed  till  the  so^alled  giant^olU  were  arrived  at  Kno«- 
ing  now  that  an  infiltration  of  the  tissue  with  small  cells  may  depend 
on  escape  of  white  blood-cells  from  the  vessels  into  the  tissue ;  as  bo- 
fore  remarked,  we  also  become  doubtful  about  the  origin  of  the  indif- 
ferent formative  cells  in  the  tumors.  Of  late,  especially  in  glandular 
and  epitlielinl  cancer,  I  uaually  seek  in  vain  for  proliferating  connco- 
tive-tissuo  cells,  although  the  whole  connective-tissue  layer  of  these 
tumors  is  generally  infiltrated  with  young  cells.  A  similar,  but  even 
greater,  obscurity  also  shrouds  the  origin  of  the  youngest  epithelial 
cells ;  they  imdoubtedl}*  develop  from  themselves  by  a  sort  of  seg» 
mentation,  or  from  a  protoplasm  formed  under  their  influence  {Amcld)^ 
but  there  is  nothing  certain  on  this  point. 

Wo  have  frequently  spoken  of  indiffereTtX  formative  «A»,  without 
liaviDg  sufficiently  defined  this  term.  By  these  we  mean  the  small, 
round  oells,  which  everywhere  first  appear  after  irritating  the  tissue, 
and  with  which  wo  became  acquainted  in  inflammatory  now  forma- 
Ü(His.  Until  within  a  few  years  I  believed  that  tliesc  3roung  cells 
were  actually  as  indifferent  as  the  primary  segmentation-globules  of  the 
egg  [vitcHino  spheres  of  DaIton'\^  i.  c-,  that  any  tissue  might  finally 
develop  from  them,  and  more  especially  I  thought  that  not  only  all 
fonns  of  oonnoctive-tissue  substances  (connective  tissue,  cartilage, 
bone),  vessels,  and  nerves,  but  also  epithelial  tissues,  glands,  eta, 
could  proceed  from  the  derivatives  of  the  connective- tissue  cells. 
Against  this  stiU-prevalcnt  view,  Thierach.,  in  an  excellent  work  on 
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"opilhellnl  ranccr/Mias  produccil  8ulU  proofs  that  I  must  entirely 
ftgrce  ^vitb  hlin.  As  I  propose  returning  to  litis  point  hereafter,  irfaro 
treating  of  cysts,  glandular  tumors,  and  epitliclial  cancers,  I  sbitll  here 
merely  point  out  the  general  outlines  of  my  views.  From  the  ac- 
count of  development  you  know  that  the  body  of  the  young  embryo 
very  early  shons  three  different  layers,  so-called  germ- layers.  As 
soon  as  the  diraion  of  the  cellular  embryonal  elements  into  the  throe 
germ-layers  is  accomplished,  all  observers  agree  that  each  of  these 
three  germ-layers  produces  only  a  certain  series  of  tissues.  From  the 
homy  layer  are  formed  the  nerve-system,  the  epidermis,  and  their  de- 
rivatives, the  cutanixius  gland&,  the  sexual  glands,  the  lobvrinth  of 
the  ear,  the  lens ;  from  the  middle  gcnn-laycr  arc  formed  the  con* 
neetivc  substance,  the  musoles  (?),  the  vaacular  system,  the  lymphatic 
glands,  the  spleen,  the  peripheral  nerves  (?) ;  firom  the  inferior,  or 
glandular  layer,  are  formed  the  epiihelium  of  the  intestinal  Ciinal,  that 
of  the  lungs  (?),  all  tbe  secreting  elements  of  the  liver,  pancreas,  kid> 
ncys,  etc  This  is  one  of  Nature's  laws,  for  whose  discovery  ttc  are 
greatly  indebted  to  Remak^  Jieichert^  KollUcer,  ITeUy  VaM*yer^  and 
others,  and  which  muy  probably  be  carried  back  into  the  composition 
of  tlic  orum.  In  the  whole  subsequent  course  of  development  a  do- 
rivati\'e  of  one  germ-layer  never  develops  a  tissue  which  was  origi- 
nally formed  from  anotlier;  in  other  words,  if  tbe  division  of  the  cel- 
lular embrj'ona!  plnn  has  advanced  to  tbe  thrco  gcnu-hiycrs,  there 
are  oo  more  wholly  indifferent  cells,  but  all  newly-formed  cells  devel- 
oped fmm  previous  ones  can  only  develop  to  tissues  lying  within  ihe 
territory  of  the  germ-layer  whence  they  originate;  ceJls  origiuuliug 
from  true  genuine  epithelium  can  never  produce  connective  tissue, 
and  true  epithelium  or  glands  can  never  come  from  the  derivatives  of 
connective-tissue  cells.  There  is  no  reason  for  supposing  that  tbe 
natural  biw  would  be  annulled  if  the  cellular  elements  of  the  com- 
plete organism  were  excited  to  production  by  any  irritation ;  the 
young  brood  c«n  only  develop  to  certain  prescribed  types  of  tissue, 
which  depend  on  the  embryonal  origin  of  tJie  mother-cells»  When 
wo  have  spoken,  or  in  future  speak,  of  indifferent  cells,  yon  must  id- 
ways  limit  the  expression  by  tbe  principles  above  developed.  If  W6 
now  return  to  the  system  of  new  fonnation  developed  by  F7rrA<«#, 
according  to  our  ricw,  there  is  do  such  thing  as  a  true  hcteroplasia, 
for  tbe  perm-cells  formed  from  thn  dnrirativcs  of  one  germ-layer  can 
only  develop  differently  within  certain  bounds,  they  can  never  bccoroo 
one  of  the  types  of  tissue  belonging  to  another  germ-layer.  From 
the  great  movements  constantly  being  ntadc  in  histogeny,  any  very 
abeolutc  assertion  is  in  danger  of  being  obliged  soon  to  submit  to 
some  modiGcatioD ;  still  I  must  repeat,  that  it  seems  to  mo  in  tbe 
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iugbcst  decree  probable  that  a  large  part  of  the  joung  cells,  escaping 

t'Bo  extcusively  into  the  tissues  during  the  devclopmeut  of  tumors,  are 
movable,  truDdcrtug  conocclive-tisauc  cells,  Ibat  is,  escaped  white 
blood-cells.  Ncvortbclcss,  I  would  not  deny  to  the  stable  elements 
all  participatioD  ia  the  tissue  new  formation.  For  instance,  it  baa 
been  proved  of  muscular  filaments  that  their  cells  proliferate  after  ii^ 
ritatiou,  bv  division  of  the   nucJei,  although   this  may  not  occur  for 

,  aome  time  (in  rabbits  about  the  end  of  the  first  week) ;  the  same  is 
true  of  the  nerves;  the  cirtilage-cetls  also  react  on  irritation,  thoug:h 
not  for  some  tiuie.  It  is  uncertain  whence  the  wanJerinpf  cells  come 
(they  arc  identical  with  white  blootl-cells  and  lyniph-celU) ;  probably 
their  original  source  is  from  stable  elements  of  tlie  lymphatic  ghinda 
and  spleen ;  at  all  events,  they  must  be  regarded  as  elements  of  the 

I  middle  germ-layer,  und  hence  their  powers  of  development  must  be 
Ti^arded  as  limited  to  tlie  tissues  of  tliis  layer.  Our  times  may  look 
with  pride  at  the  progress  of  modem  morphology,  whoso  importance 
is  prcivcd  by  the  very  fact  that  it  is  so  destructive  to  previous  views» 
and  so  fruitful  in  the  most  diverse  directions. 

Let  us  now  return  to  tumors.  Their  Ufc  and  growth  may  vary 
greatly.  In  the  first  place,  the  diseased  portion  of  tissue,  Uie  first 
tumor-nodule,  may  grow  in  itself,  without  new  points  of  disease  de- 
VclopintT  in  its  vicinity;  in  the  midst  of  the  tumor  itself,  from  the 
cells  colicctetl  at  a  circumscribed  spot,  new  ones  cons  La  ntly  form,  with 
a  tendency  to  develop  in  the  same  direction,  predestined  as  it  were 
for  the  type  of  development  taken  by  the  new  formation.  It  was 
formerly  supposed  that  the  tUstention  of  the  vessels  was  a  very  essen- 
tial indication  of  inflununutory  neoplasia;  numerous  rc^cnrrlirs  in  this 
direction  have  shown  me  that  the  enlargement  and  new  fimnatton  of 

iTCsaels  in  the  development  of  the  first  tumoi^nodult-s  are  not  tjiforior 
to  those  in  inflammation.  The  original  ftxus  of  disease  may  also  grow 
by  new  foci  constantly  forming  in  its  immediate  vicinity ;  un  organ 
once  diseased  in  this  way  is  not  oidy  corajiressed  by  Uic  tumor,  and 
its  elements  sppnratcd,  but  it  become«  more  and  more  diseased,  and 
HO  becomes  infiltrated  and  destroyed  by  the  tumor,  and  is  finally  tran^ 

[  formed  into  It ;  for  you  have  already  seen  that  n  neoplasia  forms  in 
normal  tissue,  the  matrix  censes  tn  grow,  and  is  jKirtly  transformed 
into  the  new  tissue,  partly  is  df^troyed.  So  in  the  first  mse  we  have 
an  isolated  focus  of  disease  which,  onoc  exiating,  draws  the  material 
for  its  increase  from  ita  own  cells;  in  the  second  case  we  have  a  con- 
tinual extension  of  the  foci  of  disease.  The  first  variety,  the  to  some 
extent  pure  central  growtli,  is  decidedly  less  unfavorable  to  the  organ 
cUseased  than  tlie  latter;  tlieper(jp/t«ra/ growth,  whi<rli,  wlien  it  cun- 
tiimet  ad  it\ßni(um,  must  cause  oompleto  destruction  of  the  organ, 
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just  as  wfacQ  an  inflanunation  or  inflammatory  new  formation  contiuues 
progreaanr&  A  combination  of  these  two  modes  of  growtii  is  the  moot 
unfavorable,  but  uuforlunately  is  quito  frequent.  If  we  study  tbe  life 
of  the  tumor  itaelf  further,  we  find  thut  the  neoplastic  tissue  does  not 
by  any  means  remain  stable,  but  is  subject  to  some  cfaangos,  suoh  as 
arc  also  seen  in  inflammation.  From  various  causes,  acute  and  chronic 
inflammations  may  develop  in  the  tumors,  i.  e.,  with  pain^  swelling, 
and  enlargement  of  the  vessels,  there  is  uu  iurdüv.tlüu  of  amall  cells 
into  the  tissue  of  the  tumor,  this  may  even  lead  to  suppuration ;  this 
disease  of  a  tumor  is  the  more  frequent  the  less  its  elements  arc  or- 
ganized to  a  stable  vital  tissue,  especially  the  less  its  vascular  system 
is  r^ulfltcd  and  fully  organizcb  Tumors  in  which  the  cell-fonnaiion 
is  so  exoesaive  and  progresses  so  rapidly  thut  the  formatiua  of  vessels 
only  follows  up  the  ßrowih  of  the  tumor  slowly,  arc  least  capablo  of 
living;  slight  disturbances  then  suffice  to  impede  the  whole  process  of 
development,  or,  as  they  do  not  arrest  it  entirely,  to  cause  destruction. 
y/e  must  e-xamine  fomowhat  more  minutely  tliemetamorj^Kksisof  the 
tissue  of  tumors  in  iuflammatioos.  Tliey  may  come  on  in  an  acute  or 
chronic  manner;  acute  inflnmmations  are  on  the  whole  rare,  still  they 
may  I«  induced  by  injuries,  blowti,  or  contusions ;  this  traumatic  in- 
flainmntion  in  \*a8eular  tumors  rich  in  crmnective  tissue  may  terminate 
in  resolution  with  or  without  dcatrieial  oontraction;  but  frequently 
they  are  followed  by  more  or  le^  extensive  extravasations,  gangrene, 
or  suppuration.  Chronic  inBammations  in  tumors  are  fiir  more  fre- 
quent, both  those  characterized  by  production  of  inflammatory  neopla- 
sia, fungous  ulcerations  with  groat  Tascularization,  and  those  marked 
by  torpid  ulcemtion.  Caseous  and  fiitty  degeneration  of  the  tissue,  and 
its  breaking  down  into  muoo\is  fluid,  are  not  very  unfrec[uent  oocur- 
renoes.  In  these  processes  of  toftening,  there  are  thrombosis  and  col- 
lateral dilatation  of  the  vessels  around  the  aoftening  point,  a«  in  the 
transformation  of  a  focus  of  inflammAtion  to  an  abaoesa  or  to  cascoua 
matter.  All  these  changes,  by  dcvelopineut  and  disease  of  the  tumor, 
may  so  complicate  its  apixmrnnce  as  to  rentier  it  sometimes  difiicult 
at  once  to  tcU  correctly,  in  any  given  case,  what  was  the  original  tissue 
of  tlie  tumor.  Lastly,  it  sometimes  happens  that  in  the  cours«?  of  time 
tumors  change  their  anatomical  state;  for  insLiince,  a  connective-tissue 
tumor  which  had  long  continued  in  that  state  becomes  softer  by  rapid 
pmlifcrati(m  of  cells,  and  greater  vascularization ;  or,  on  the  contrary,  a 
soft  tumor  bcf-omes  hard  from  atrophy  of  the  cella,  and  cicatricial  con- 
traction of  the  connective  tissue  existing  in  the  tumor.  So  you  see 
what  an  amount  of  knowledge  and  experience  is  necessary  merely  to 
judge  correctly  in  each  case  of  these  anatomical  conditions,  which 
form  the  basis  of  all  our  knowledge  of  tumors ;  indeed,  we  may  ooca- 
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sJonally  be  unable  to  give  to  the  object  we  linve  examined  a  n&mc  by 
whirh  it  may  bo  simply  labelled  in  one  of  the  irgulnr  groups ;  as  re- 
gards the  nomcQchiturc  of  tumors,  which  are  composed  of  ^luiotis 
tissues,  we  generally  cbooue  the  name  from  the  tissue  tlut  Is  present 
in  the  tumor  in  tbe  largest  amuunt. 

I  have  little  to  say  about  tlic  external  gross  appearances  of  tumora. 
In  mo8t  cases  the  growths  are  roundish  nodules,  more  or  less  distin- 
guishable, by  sight  and  feeling,  from  the  surrounding  parts.  This  is  not 
always  accurate,  however;  lulwrclos  also,  at  least  in  their  smalk'St  state, 
are  bounded  roimdtsh  bodies,  which  I  should  do  more  class  among  the 
growths  than  I  should  papules  and  pustules  of  the  shin.  In  the  skin 
also  a  dislinclly-formed  nodule  may  appear  as  a  growth,  just  as  an 
abaoeas  may  which  al^o  ut  Brst  appears  as  a  nodule.  Still,  as  chronic 
inflainmBtory  new  formations  on  the  surfaec  aUo  frequenily  appear  in 
tbe  form  oi  papillary  prolifenUiotia  (tufts),  a  growtli  fonuing  on  the 
akin  or  mucous  membrane  may  also  assume  the  papillary  form ;  even 
the  surface  of  a  tumor,  or  a  newly-formed  cavity  containing  fluid  or 
pulp,  may  produce  papillary  proliferations.  So  you  see  that  growths 
and  inflammatory  neoplasia  are  not  accurately  distinguishable  by  their 
purely  external  anatoniicd  (xmditinns. 

There  arc  a  number  of  terms  fur  diflcrcnt  peculiarities  of  tumors, 
which  are.  frc<iucntly  used  even  now,  although  they  du,  nut  always 
refer  to  any  essential  point.  Thus,  a  tumor  siltutcd  in  a  cavity,  and 
attached  by  a  pedicle,  is  called  a  polt/pta ;  so,  we  speak  of  nasal 
polypi,  uterine  iKilypi,  etc.,  but  must  add  the  histological  pwouliaritioa 
(as  fibrous,  myxomatous,  etc).  GrowtJis  thai  are  ulcerated  and  pro 
joot  like  a  fungus  are  called  »potiffj/,  or  fungmu.  Formerly,  if  one 
vriabed  to  say  that  a  tumor  was  very  vascular,  he  used  the  word  "hie- 
matodes,"  while  to-day  it  is  called  "telangiectatic,**  or  " cnvernous.** 
If  a  tumor  wa^  vary  firm  or  fibrous  (nut  cartilaginous  or  bony)  it  was 
formerly  called  "scirrhous,**  which  merely  means  "finn,"  and  was 
applied  to  inilammatcry  new  formations  just  as  to  cancer.  A  tumor 
was  called  medullary  when  it  had  the  color  and  cuusisleuce  of  the 
brain,  while  its  structure  might  be  that  of  sarcoma,  carcinoma,  or 
lipoma.  As  tumors  of  tliis  njipearance  are  recogniM^d  ns  jwtiliarly 
malignant,  the  terms  "mwlullary  sarcoma,"  "medullary  e,-irciiu)ma,'' 
hare  been  applied  to  midiguaut  tumors  in  general  without  regard 
to  their  structure.  Some  growths  are  colored — brown,  yellowish, 
brownish  black,  bluish  black ;  this  pigmentation  may  Ix;  due  to 
extravasations,  or  to  si^eoilic  rell-activiy.  MtUuuMtata  or  melo' 
noses  arc  rare,  partly  or  entirely  bla(;k  or  brownish-black  tumora, 
with  tlic  structure  of  sarcoma  or  carcinoma,  and  usually  of  very  bad 
prognosis.     Formerly  only  these  and  similar  terms,  and  comparisona 
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to  tbis  OT  Uiat  tissue,  were  used ;  it  is  enough  for  70U  to  know  wb 
the/ mean. 

We  must  agnia  return  to  the  term  "  tumor."  Pure  nnslomy  should 
simplj  reject  this  term,  £br  it  acknowledges  only  simple  or  compoeila  j 
tissue-formations  (organized  neoplasia  of  liokU^inakt/) ;  &om  a  scries 
of  observations  it  can  show  how  these  stnictures  derelop,  and  what 
becomes  of  them ;  we  shall  not  thus  arrive  at  the  term  **  tumor"  io 
the  Bf USD  in  whicli  we  use  it  in  pathology.  Tumor,  or  growth,  in  tho 
pathology  of  to-day,  has  a  decidedly  etiological  and  prognostic  signt- 
Ocation  ;  as  stated  at  the  opening  of  this  section,  it  is  a  neoplasm  that  1 
has  not  started  from  the  same  causes  as  excite  ioßamniation,  but  bora 
others  that  are  unknown  or  but  vaguely  suspected  ;  the  procc:ss  in  the 
organism  (local  or  gcnrral)  that  produces  tumors  is  generally  cod- 
aidered  different  from  iiiOammatioa  ;  some  reganl  the  two  processes  as 
antagonistic  to  a  certain  extent  (we  shall  not  here  discuss  the  correct 
ness  of  this  view),  Tliia  pathologic  or  physiological  view,  as  I  might, 
term  Jt^  was  not  formerly  maiat-aiiietl,  but  I  do  not  think  I  err  in  stat- ' 
ing  that,  consciously  or  unconsciuusly,  it  is  held  by  most  pathologists. 
All  writers  on  tumors,  as  much  as  |>osbib)e,  avoid  speaklug  on  this 
point,  as  there  is  nothing  more  to  say  on  it ;  for  we  do  not  know  how 
or  where  wo  shall  draw  the  dividing  line  between  chronic  inBamma- 
tion  and  development  of  tumora.  So  it  is  not  pusüible  Io  have  a 
purely  anatomical  idea  of  "  tumors,**  any  more  than  it  is  of  the  term 
**  typhus;"  to  understand  tlicm  wc  must  make  a  compromise  between 
etiology  and  pathological  anatomy,  llic  etiological  expression,  "  the 
process  by  which  tumors  arc  developed,*'  implies  that  tiie  fate  of  the 
product  or  tumor  will  probably  differ  ßrom  that  of  the  **  iuflammatory 
oeoplosia ;  **  henoe  we  might  say  of  tumors  that  they  do  not  bear  in 
themselves  the  oondttioos  for  a  typical  tennination,  as  do  the  iullam> 
matory  ncoplasise.  I  would  not  assort  the  iiiüamtnatory  process  is  at 
all  the  opposite  of  that  by  which  tumors  are  developed ;  on  the  con- 
trary, I  believe  that  observation  teaches  that,  in  some  eases,  tlie  two 
processes  correspond,  especiully  in  some  forms  of  chronic  inflammalioD 
and  sarcoma,  while,  on  the  other  hand,  acute  metritis  aod  fibroid  of 
the  uterus  are  far  enough  apart,  etiologically  and  anatomically.  The 
idea  that  the  development  of  tumors  has  certain  specific  causes,  both 
in  or  external  to  the  organism,  is  little  disputed ;  and,  when  it  is,  it  is 
hardly  iu  enmcst,  T^ircAow  asserts  that  the  development  of  tumors 
may  start  from  an  increase  of  the  inflammatory  diathesis;  thus,  polypi 
nf  the  mucous  membranes  result  Iromlong-coutinucdcataj-rh;  syphilis 
induces,  first,  iullammations ;  then,  tumors.  1  would  incidcnlally  re- 
mark that  I  do  not  consider  any  product  of  syphilis  a  tumor;  a  gummy 
Dodule  or  a  caseous  nodule,  caused  by  syphilis,  eillier  he&ls  bv  reab- 
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sorption,  or,  after  being  slit  up,  by  suppurating  and  dcalrizirig,  while 
in  an  incised  tumor  tliia  is  cxceetlingly  rare.  If.  Jfeokle  von  Semt- 
bach  advanced  tlio  opposite  idea,  e.  g.,  be  says  cncIioDdroma  of  the 
finger  is  tbe  mildest  expression  of  a  scrofulous  diuthcsia.  1/  ire  com- 
pare the  producU  of  inflammation  with  the  histologically  more  devel- 
oped tumors,  it  must  be  acknowledged  that,  as  being  the  more  slowly 
developed  neoplasia*,  tumors  ore  probably  due  to  a  feebler  local  irri- 
tation, more  allied  to  normal  growth.  All  these  coosiderai  ions  apply 
only  to  true  growths.  In  what  follows  we  shall  treat  of  these  nlonc 
When  YireJiow  dasaes  encapsulated  extravasations  of  blood  anil 
dropsies  of  serous  sacs  among  the  tumors,  he  goes  beyond  our  pres- 
ent views. 


LECTURE    XLV. 


Etiology  of  Tumon  ;  Mliumatio  Inflncac«. — Speciflo  Infectloo. — Sptoifie  G«»cUon  of 
til«  Irritated  Timues ;  Us  Cnuae  if  ftlwii;ri  conBtllutWnal.— luttmal  Inilfttion»; 
HjrpothoMM  ft«  to  the  Chiumotor  «od  Mode  of  th«  Irriuot  ActioD.— Coiir9e  uul 
PrognoaU:  öolitorjr,  Multiple,  InAictioaa  Tomon.— D/tcraaU.— Trentment.— I*rin- 
oiploa  of  tb«  CUuifioatioD  of  Tnmon. 

Let  us  now  go  more  minutely  into  the  etiology  of  tumors.  Here 
we  should  pro[»030  to  find  the  differences  ami  points  of  resemblance 
between  tlio  processes  causing  inflammatory  ncoplasiie  and  tumors. 
Let  us  start  with  the  causes  of  inflammation,  and  compare  them  witli 
those  of  tumors,  Atany  acute  inllammatury  processes  (exanthemata, 
tj-pliuf»,  etc.),  an<l  some  chronic  ones  (interniittcnts,  ficorbutua,  etc)^ 
are  due  to  miasmata  and  contagions,  which  cuter  tlie  lnjdy  from  wltli- 
out.  I  do  not  know  any  acute  miasmatic  tumors ;  but  goitre  must  be 
considered  as  a  chronic  cndemio-miasmatic  tumor ;  goitre  cannot  be 
regarded  as  a  proiluct  of  inflammation,  as  it  never  spontaneously  re^ 
TOgrodos,  suppurates,  or  shrinks  up  into  a  cicatrix  ;  the  cause  is  a  spe- 
ciBc  external  one,  to  which  every  one,  especially  the  yoimg,  is  oocor 
oiooally  exposed,  who  comes  into  a  country  where  goitre  is  endemio ; 
all  are  not  equally  disposed  to  it,  there  may  be  on  hereditary  tendency ; 
infection  pmbahly  occ-ura  through  the  biood ;  at  least,  we  cannot  well 
imagine  how  the  thyroid  gland  should  be  infected  by  local  infection. 
Hence  goitre  is  probably  the  local  expression  of  a  general  infection, 
whicli  occasionally  evinces  itsc-lf  in  the  whole  nutritive  state,  espe- 
cially in  anomalous  development  of  the  skeleton  and  its  results  (cre- 
tinism), "We  may  also  consider  Icontiasis  and  Oriental  elephantiasis 
as  chronic  miasmatic  infections,  in  which  large  masses  of  nodular 
fibrous  tumors  form  in  tlie  skin  on  different  parta  of  tbe  body ;  still,  X 
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ncknonrledge  that  this  is  disputed  territory,  nnd  that  reaaons  may  bo 
advanced  for  dossing  these  axaoug  the  chronic  inflammatory  discasea^J 
instead  of  among  tumors.     As  regiuxls  local  infeciion,  or  the  transfer 
of  fixed  contagions  &om  without,  wc  know  that  inflammations  of  va- 
rious kinds  may  be  thus  induced.     By  putrid  substances  o»/y  inflam- 
mations are  induced ;    here  I  chiss,  oläo,  the  ao-oalled  "  di:ssectiug 
tubercle,"  which  I  cannot  cxMisider  as  a  tumor,  becaiwe  it  disappeais-f 
spontaneously,  as  soon  as  new  infection  ceases  to  occur.     Inflamma- 
tion is  excited  by  inoculation  with  pus;  the  character  of  the  pus 
determines  the  specific  nature  of  the  iufloDunation ;  pus  may  also  ex- 
cite a  constitutional  dlsonse.,  which  again  may  evince  iLsrlf  by  multiple 
locidi/cd  procc&scs,  as  in  syphilis.     Can  tumors  be  induced  by  inocu- 
lation with  the  juices  of  tumors,  or  with  small  portions  of  them  ?  i 
This  is  a  disputed  point;  I  consider  it  possible,  but  not  prove«! ;  the 
difficulty  of  coining  to  a  decision  lies  in  the  fact  that  it  is  not  allowable  I 
to  make  such  experiments  on  men.     When  such  experiments  often 
fail  on  the  lower  animals,  it  only  shows  that  tumors  £rvta  man  arc  not 
transferable  to  them ;  tumors  £rom  beasts  must  be  inoculated  on  beasts 
of  like  species ;  a  few  sucii  experiments  have  been  made  hy  Doulrel^ . 
pOfUy  in  which  the  inoculations  of  carcinoma  from  dogs  on  dogs  had' 
no  effect     At  all  events,  we  camiot  induce  a  tumor  by  inoculating 
with  pufl,  which  again  seems  to  show  the  speciflc  diflerencc  of  the 
products.     Perhaps  some  pathologists  may  here  answer  that  "  molus* 
oum  contagiosum  "  is  an  example  of  tumor-juice  or  constituents  of 
tomocrs  being  inoculable  on  other  persons.     This  fact,  which  has  been ' 
proved  by  Ebert  and  VirchoWj  is  very  interesting ;  still,  tbc  right 
of  molusoum  contagiosum,  a  cystoid   secrction-hyperplaKia  of  tlie 
sebaceous  glands,  a  sort  of  hirge  comedones,  as  well  as  that  of  re- 
tention-eystfi  generally,  to  a  position  among  tumors  is  disputed ;  and,  1 
moreover,  the  contagiousness  of  this  ncopla^a  is  still  too  isolated'J 
for  us  to  draw  any  valuable  concluAinns  from  it.     The  most  strikin^^ 
proof  of   the  distinctness  of  inflammatory  products  and  tumors    is 
offered  by  obscn-ation  of  the  local  and  general  infection,  which  we 
have  innumerable  opportunities  of  making.      We  have  previously 
said  a  good  deal  about  progressive  and  secondary  inflammation  of 
acute  l_j'raphangitiÄ,  which  is  always  soeondary  (deute rrtpathic,  "FVr- 
eAoie),  of  the  secondary  acute  and  chronic  swellings  of  the  lym- 
phatic  glands  in   acute    and    chronio   iufloinmntions,   especially   of 
the  extremities ;    I  then  told  you  that  1  considered  it  more  prol>- 
able  that  cellular  elements  from  the  focus  of  inflammation  passed  into 
the  lymphatic  glands,  and,  by  their  specific  phlogogenous  action,  in- 
duced inflammation   in   the   glands,  which  were   analogous   to   the 
primary  peripheral  inflammations ;  tumors  never  develop  through  such 
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local  inicotioiui  from  iaSammatory  foci ;  if  Üie  primary  iaOammator/ 
ibc'iis  be  removed,  the  dwellings  of  tho  lympbalio  gLondft  also  disappear. 
Similar  infectious  |wciiliaritica  also  occur  in  many  tumors,  especially 
those  which,  like  the  inÜiimmatory  neoplaäb,  are  very  rich  in  celU; 
not  only  may  the  immediate  vicinity  be  infected,  and  numerous  new 
foci  be  formed  immediately  around  the  first  nodule,  but  very  often  the 
lymphatic  glands  arc  also  ufTected,  and  secondary  tumors  form  in  them, 
vrhich  have  the  samo  pcculiariiics  as  the  primary;  nor  arc  they  any 
more  apt  to  disap])ear  spoutaucously  than  the  primary,  even  when  the 
latter  is  removed ;  on  the  contraiy,  similar  tumors  then  frequently 
appear  in  other  quite  remot«  parte  of  tlie  body — metastcUtG  tumors. 
Here  you  again  have  the  analogy  with  the  course  of  infection  in  in- 
flammation, as  well  as  tho  specific  distinction,  for  metastatic  growths 
oever  result  from  phlogistic  infecLion,  any  more  than  metastatic  ab- 
scesses in  internal  organs  do  from  infection  by  a  tumor.  Infection  is 
not  eoiTimon  to  all  tumors,  although,  unfurtunately,  the  majority  are 
infectious;  these  are  called  maiifftianly  iu  coutradi^itiuctioa  to  tho 
^enifffif  or  non-infectious.  It  is  dilKcuIt  to  say  on  what  this  dificroooo 
is  based  ;  it  is  probably  partly  due  to  the  uatiu^  and  sjjecific  charao 
ter  of  tho  element,  in  their  easy  mübUitr,  und  in  the  fact  that,  liko 
the  seed  of  some  of  the  lower  plants,  they  find  almost  everywhere  soil 
suited  for  their  development,  and  can  grow  in  most  tissues  of  tho 
body;  probably  it  is  also  partly  due  to  the  fact  that  tho  conditions 
are  more  or  Ic«s  favorablo  to  the  entrance  of  the  eleroeota  of  the 
tumor  into  the  lymph  or  blood-vessels ;  for  instance,  it  is  remarkable 
that  frequently  very  soft  timsors  (medullary  sarcoma)  consisting  almost 
entirely  of  cells,  when  surrounded  by  a  finu  connective- tissue  capsule, 
cause  no  infection  of  the  lymphatic  glands;  we  nötige  the  same  thing 
in  aome  large  encapsulated  abscesses.  In  regard  to  metaat&tio  ab- 
scesses, I  have  already  told  you  that,  according  to  my  ricw,  they  are 
due  to  embolism ;  we  should  have  to  seek  another  explanation  of 
diffuse  metastatic  inllamniations.  Diffuse  metastatio  tumors  are  very 
rare;  I  should  apply  ttiis  term  only  to  a  few  forms  of  pleural  and 
peritoneal  carcinoma  or  sarcoma.  As  regards  the  mode  of  origin  of 
metastatic  tumors,  the  actual  course  of  tho  infcctioti,  from  analogy,  it 
seems  very  probable  that  they,  like  tho  secondary  tumons  of  the  lym- 
phatic glands,  arc  induced  by  seed  &om  the  primary  tumois,  or  from 
the  tumoni  in  the  lymphatic  glands.  I  acknowledge  T  am  much  in- 
clincfl  to  this  supposition.  Although  X  could  not  formerly  believe  that 
the  cells  from  a  focus  of  inflanunation  or  from  a  tumor  could  be  as  in- 
dependent as  thistle-down,  still,  I  think  that,  with  our  present  knowl- 
edge about  the  independent  life  of  pathologicalIy*ncoplastJo  oeUs, 
there  can  be  no  doubt  of  the  possibility  of  such  a  process.    Altiiough, 
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oa  the  first  dcrcIopmcDt  of  a  tumor,  as  on  the  occurrence  of  an  iii- 
llaiumator^  now  formntioD,  tho  lymphatic  vessels  are  partly  closed, 
ami  may  be  filled  with  cella,  still,  subsequeutly,  from  compreasioa, 
lympbatio  and  vascular  tlirombi  may  form,  into  which  specific  tumor* 
clejnenia  ertlor,  aiid  small  particles  of  thrombi,  which  mig'ht  Cann 
during  the  sufteuing  of  the  tumor,  may  enter  the  circulation,  become 
attached  at  different  places,  and  form  new  tumors.  In  veins,  tlie  for- 
mation of  such  thrombi  tilled  with  specific  tumor-elemeiitä  has  actually 
been  observed,  and,  at  the  same  time,  analogoua  tumors  have  been 
found  in  tho  branches  of  the  pulmonary  artery.  It  is  important  to 
remember  that  metastatic  tumors,  like  metastatic  abscesses,  are  chiefly 
found  in  the  hings  iiml  liver,  except  in  cases  where  direct  metastasis 
is  very  easy,  as  in  pluuiul  tumors,  which  de\-elup  as  a  result  of  {irimary 
mammary  ttunora,  as  in  hepatic  tumors  found  with  those  of  the  into»* 
lines  or  stomach;  in  these  cases  a  direct  wandering  of  tissue-clement« 
through  the  lymphatic  vessels  is  very  possible.  On  this  point  there 
is  still  much  room  for  investigation,  which,  I  think,  mtiLI  meet  great 
results.  As  we  have  already  seen,  the  products  of  acute  inflamma- 
tion mostly  have  a  pyrogenoiis  action ;  those  of  chronic  inflammation 
lack  this  peculiarity  almutit  as  much  as  do  those  of  tumors ;  fever 
only  occurs  in  the  latter  when  there  is  disintegration  of  tlie  neoplasia, 
and  the  products  of  tlie  disintegration  enter  the  circulation ;  mors 
frequently.  Infection  witli  such  excreted  mstt«rs  shows  itself  in  chronic 
inflammation  in  tumors  by  a  general  cachectic  state,  especially  by  dis- 
turbaocG  of  the  general  nutrilion. 

If  we  consider  what  has  been  said  about  the  contagiousness  of 
tumors,  we  see  thot  there  is  some  ppolwibility  of  their  transfer  from 
one  person  to  another,  (hough  it  is  not  proved;  but  there  can  be  no 
doubt  tlint  the  lymphatio  glands  and  other  organs  may  bo  gradually 
infected  by  various  kinds  of  tumors. 

As  regards  tho  effect  of  taking  cold  locally  and  generally  as  a 
cause  of  inflammation,  there  are  no  observations  which  would  justify 
us  in  referring  tumors  to  a  similar  cause.  I  do  not  know  that  any  one 
has  over  asserted  and  proved  that  tumors  result  from  catching  cold. 

Views  vary  greatly  about  nuchanical  and  cAemtcal  if{ffutnce»  as 
causes  of  tumors.  Various  as  the  irritations  may  be,  and  much  aa 
they  have  been  experimented  with,  in  no  single  case  has  a  tumor  been 
caused  intentionally  by  mechanical  or  chemical  irritation;  inflamma- 
tory new  fonnations  thus  developed  do  not  long  outlast  the  external 
irritation,  Whorcvcr  and  however  we  apply  such  mcclianical  and 
chemical  irritants,  we  only  Induce  inflammations ;  if  there  be  any  spe- 
ciGc  meehanicflJ  and  chemical  irritation  (I  mean  one  acting  on  the  or- 
ganism from  without,  not  starting  fruon  the  tumor),  i  &,  one  from 
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whose  actioD  a  tumor  muH  develop,  it  is  at  present  unknown.  Then 
the  question  arises  ivhetlicr  there  are  any  reasons  winch  render  it 
absolutely  necessary  to  assume  siieh  mechanical  and  chemical  irrita- 
tion outside  of  the  organism.  I  cannot  agree  to  this.  It  is  true  tiiere 
are  many  cases  where  a  tumor  forms  after  a  blow,  kick,  or  injury,  but 
the  number  of  such  cases  is  vcrj*  small  in  proportion  to  those  where, 
after  similar  causes,  tliere  is  acute  traumatic  in6ammation,%vith  a  typi- 
cal course,  or,  if  the  irritation  be  continued,  chronic  inflammation  also 
wilb  tj-pioal  course.  We  must  regard  this  also  as  a  rule:  if  a  porter 
gels  a  thickening  of  the  skin,  with  new  mucous  bursa  under  it,  on  the 
spinous  process,  or  if  he  gets  an  idcor  at  the  same  point,  it  is  to  some 
extent  a  normal  result,  they  are  products  of  a  chronic  inflammatory 
irritation,  and  disap^iear  as  soon  as  the  irritatioQ  ceases;  but  if  b^m 
the  same  causes  a  person  gets  a  futty  tumor,  which  does  not  disiip- 
pear,  but  even  continues  to  grow  when  the  irritation  ceases,  we  can- 
not here  regard  the  irritation  as  speciGc,  but  must  seek  the  peculiarity 
in  the  affected  part.  Previously  in  general  and  local  infections  we 
recognized  the  speciBc  effeots  of  irritation,  now  we  must  algo  acknowl- 
edge that  there  is  a  speciGo,  qualitative,  abuonnal  reaction  of  the  tis- 
sue. Virehow  and  0.  Weber  especially  have  maintained  that  exter* 
ddI  irritation  aUva}-s  plays  an  important  röh  in  the  development  of 
tumors ;  this  follows  undoubtedly  from  the  fact  that  primary  tumors 
are  most  frequent  at  poiuts  most  subject  to  external  irritation.  Sta- 
tintics show  that  the  most  frequent  seat  of  tumors  is  the  stomach, 
then  the  portio  vaginalis  uteri,  then  face  and  Hpa,  then  the  mammary 
glands,  rectum,  etc  But  the  reason  for  the  development  of  tumors, 
and  not  of  chronic  inflammation  in  such  cases,  must  t»  a  specißu  dis- 
position of  these  parts  in  certain  persons.  Individuals  ^who  drink 
much  spirits  usually  have  gastric  catarrh ;  if,  among  one  lltousand 
topers,  one  or  even  ten,  instead  of  catarrh,  had  cancer  of  the  stomach, 
he  should  be  considered  as  an  abnormal  subject,  when  compared  with 
the  mass  who  do  not  have  it.  Up  to  this  point  1  agree  entirely  » iili 
V7rcAd?c,  who  speaks  as  follows:  "jVlthough  I  cannot  tell  in  what 
particular  way  an  irritation  must  occur,  to  induce  a  tumor  in  sonic 
given  case,  while  in  another  case,  perhaps  under  a|jparently  similar 
circumstances,  it  merely  excites  simple  inßammatioD,  still  I  have  com- 
mimicnted  a  series  of  facts  which  teach  that,  in  tlie  anatomical  eompo- 
sitton  of  different  parts,  certain  continuous  disturbances  may  exist 
whi::h  interfere  with  the  oocurrence  of  regulating  processes,  and 
which,  from  an  irritation  that  at  another  spot  would  have  induced  a 
simple  inflammation,  cxdte  an  irritation  from  which  the  spcciBc  tumor 
is  dt-velopcd.**  Among  facts  "  which  teach  that,  in  the  anatomical  com- 
j>osition  of  different  parts,  certain  continuous  dislurbaiMxa  may  exist** 
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VfUiah  dispose  to  development  or  tuinorE,  VircAote  mcDtioas  etdvaneei^ 
ag«^  It  ii  perfectly  true  that  certain  fonns  of  tumors  are  verr  fre- 
quently found  on  particular  parts  of  the  body  in  cAd  persons,  e.  ^.,  cai>- 
oer  of  the  lip.  ThUrtch  calls  attention  to  the  foct  that  in  the  Ups  of 
old  men  the  oonncctivc  tissue  is  often  so  much  atrophied  that  the  epi- 
thelial tissues  (sebaceous,  sweat,  and  miicous  glands,  hair-folUcleSf  etc) 
become  very  prominent,  and,  as  it  were,  receive  the  preponderance  of 
nutrition ;  that  hpnne  irritation  shows  itself  chiefly  in  the  proliferation 
of  these  epithelial  formations,  and  that  this  explains  the  frequent  oo 
ourrenoe  of  e]utbeUal  cancer  in  the  hps  of  old  men.  I  fully  reoogiiize 
the  shrewd  combination  of  those  o1>6ervation$,  but  I  must  add  that 
fiihoiu^d  affe  iijuft  a^  much  a  general  as  a  local  pent/iarUi/  of  th^ 
hodtf.  It  is  aliK)  stated  by  FVrcAow  that  places  which  have  been  the 
seat  of  an  inflammatory  disease,  which  has  left  the  part  weakeneil, 
also  cicatrices,  furnish  foci  for  tlie  development  of.tmnors.  This  is 
undoubtedly  true ;  but  if  we  compare  the  innumerable  oases  where 
simple  chrfinic  inflammation  occurs  in  |)art3  that  have  beeo  acutely 
diseased,  and  where  simple  ulceration  ooours  in  cicatrices;,  the  casos  in 
which  tumors  occiu-  at  such  points  appear  very  small,  and  it  must  be 
acknowledged  that  in  tliese  few  cases  we  may  assume  a  9pecißc  pr^ 
ditposUion  which  leads  to  fbnnatioD  of  tumors.  The  same  holds 
good  for  the  fact  that  tumors  are  particularly  apt  to  ft>rm  in  organs 
which  complete  their  fonnation  and  development  late  in  life;  here 
Virchow  classes  the  articular  ends  of  the  bone  (whicii,  however,  arc 
the  scat  of  tumors  much  more  rarely  than  of  chronic  inflammations), 
the  mammary  glands,  the  uterus,  ovaries,  testsdoe,  etc.  Wliilc  fully 
recogniKiog  the  exercise  of  observation  and  brilliant  ide-as  by  which 
it  is  attenipted  to  prove  the  purely  local  disposition  to  development 
of  tumors,  I  cannot  consider  the  proof  as  at  all  convincing,  but  re- 
main of  the  opinion  t/uU  t^iereitjust  as  mttch  a  specißc predisposition 
to  the  dePfJopment  of  tumors  a»  thrre  ia  to  chronic  inßammationa^ 
vrilh  proliferation  ofl/ie  inflammatory  new  formoHonyWith  suppunp- 
tion^  with  coMotts  degeneration,  et^ 

To  what  has  just  been  said  we  must  add  that  we  nannot  alvrays 
detect  a  local  external  irritation  when  a  tumor  is  developed  any  more 
than  wo  can  always  do  so  in  local  disease  in  a  scrofulous  patient. 
While  referring  you  to  what  lias  been  said  on  the  etiology  of  chronic 
inflammations,  I  would  remarlt  that  in  regard  to  primary  tumors  we 
nuiy  assume  in  many  cases  that  there  are  also  specific,  so-called  intor- 
iml  irritations  developing  in  the  body  itselC  Most  pathologists  agree 
to  this,  but  they  consider  the  mode  of  origin  and  development  of  • 
such  irritations  as  being  different.  Virchou>  teaches  that  tho  local 
disease  must  have  a  local  cause,  and  assumes  that  at  the  point  of  dis- 
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'Um  tiiere  arc  certain  local  conditions  of  debility.  If  ibis  were  so,  we 
Bbould  bare  to  assume  a  specific  local  debility  for  the  most  different 
distiirhanres  of  nntrition  and  for  fonnation  of  tumors.  Rhidßtiseh 
speaks  very  decidedly  of  internal  irritatiuu  us  follows :  "  By  tlm 
change  of  c^ubstnnco  in  the  tissues,  certain  excretive  substances  are 
constantly  being  formed,  which  must  gradually  be  passed  off  from  the 
tissues  and  oi^ns  in  which  they  form,  as  well  as  from  the  fluids  of 
the  body  at  large,  in  order  that  the  life  of  the  indi^-idual  may  be  un- 
disturbed. These  bodies  hare  their  chenuoal  position  between  the 
organopoietie  bodies  on  the  one  hand  and  the  excreted  matter  of  the 
kidneySf  skin,  and  lungs,  on  the  other;  thxis  they  fall  into  the  great 
(rap  that  exists  in  organic  chemistry  at  this  point ;  tlioy  are  different 
fiir  the  different  tissncs,  and  on  this  difference  depends  the  ^-ariety  of 
pathological  new  formations.  If  tbey  are  tmnsfonned  and  excreted 
normally  they  collect  first  at  the  point  of  their  origin,  then  in  the 
fluids  of  the  body,  and  tins  collection  is  the  immediate  cause  for  the 
excitement  of  that  progressive  process  which  begins  with  multiplica- 
tion of  cells  in  the  connective  tissue,  and  ends  with  the  development 
of  tubercles,  cancer,  cancroid,  fibroids,  li^ximata,  etc,"  I  can  entirely 
agree  with  this  hypothesis,  but  must  add  that  it  seems  an  error  to 
.suppose  that  we  here  speak  chiefly  of  local  proccases.  The  produo- 
tioD  of  bile  and  urine  is  also  a  local  process ;  for  them  to  be  produced 
in  such  quantities  and  of  such  a  quality  as  they  ore  depends  not  only 
on  the  glandular  organs,  but  on  the  entire  organism  to  such  an  ex- 
tent that  we  must  seek  the  original  causes  of  the  secretion  of  urioo 
and  bile  not  only  in  tl»c  blood,  but  even  more  remotely,  even  in  pe- 
cniliarities  of  origin,  as  far  back  us  Adam,  if  you  please.  In  the  same 
way,  I  think  that  the  original  causes  for  the  local  requirements  for  the 
development  of  tumors  must  be  sought  in  speciBc  peculiarities  of  the 
individual  organism ;  id  the  same  way  we  speak  of  a  scrofulotis  or  tn- 
l>crculous  person,  meaning  the  pathological  race,  as  it  were,  to  which 
the  individual  belongs, 

I  must  lastly  add  that  the  supposition  that  the  cause  of  disease, 
the  irritation  inducing  the  tumor,  develops  liKvdly,  where  tlie  tumor 
afterword  forms,  is  as  purely  h^-pothctical  a«  any  that  has  yet  been 
ad^'anccd,  Let  us  take  arthritis  as  an  analogy:  .2a£*<Xr»  induced  the 
most  typical  arthritis  in  a  goose  by  Ugating  tiie  uroten;  an  articular 
disenso  resulting  from  disturbance  of  the  function  of  the  kidneys . 
Possibly  tumors  might  just  as  well  develop  in  any  tissue  from  dis- 
turbanee  of  the  hepatic  function  I  Very  many  things  are  possible. 
We  know  nothing  certain  on  tliis  point,  and  more  entirely  in  hypoth- 
eses. For  my  part,  I  find  it  just  as  allowable  to  assume  a  diathesis 
here,  as  in  scrofula,  artliritis,  etc. ;  that,  partly  from  unknown,  portly 
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from  known  causes  of  geueral  autxittou  and  ordinary  conditions  of 
life,  abnormal  matters  proceed,  wbich  bavc  a  epecißc  irritant  action 
on  this  or  that  part  of  the  body,  analogous  to  that  of  certain  dru^ 
Lastly,  if  to  this  we  add  that  the  diathesis  for  production  of  tumor  is 
hereditary,  although  not  to  such  ao  extent  as  the  chronic  iüflamiiiatory 
diathesis,  the  doclriue  of  weakness  localized  in  certain  srstenus  of  tis- 
sue, or  certain  parts  of  the  body,  seems  entirely  untenable.  Tlierc  is 
ceriainly  a  local  cstisc  for  the  members  of  ono  family  baring  large 
noses ;  in  proportion  to  the  fjace,  thcj  hare  grown  largrr  than  in  other 
men,  still  tlic  large  nose  of  tlio  father  cannot  descend  directly  to  the 
son,  it  can  only  be  inherited  from  the  father  through  llie  spormatoxoa,  ' 
and  there  the  original  cause  is  to  be  sought;  all  peculiarities  that  de-' 
sccnd  by  inhcrita.ncc  are  unquestionably  to  be  termed  constitutional. 

I  liare  now  occupied  you  some  time  with  reflections  tvhich  some 
of  you  may  consider  very  tedious ;  they  will  ask  me,  Of  what  use 
are  these  things  in  practice?  Then,  iiiifortunately,  I  must  acknowl- 
edge that  practice  pays  little  attention  to  them,  because  they  are  so ' 
hypothetical,  lliosc  of  you  to  whom  such  ideas  as  we  have  just 
spoken  of  do  not  occur,  I  advise  to  pay  no  further  attention  to  them; 
not  to  be  obliged  to  spccuhite  as  to  the  6nal  causes  of  things  is,  in 
a  cnrtain  sense,  an  enviable  qualitr. 

For  oonvenience,  let  us  comprise^  in  a  few  short  proposition»,  what 
we  bavc  said  regarding  the  etiology. 

Tumors,  like  inflammatory  neoplasia?,  result  from  irritation  of  the 
tissue ;  the  difTorencc  in  the  causes  lies :  1.  In  the  specific  qiulity  of 
the  irritation.  Infection  of  healthy  tissue  about  a  tumor,  neighboring 
lymphatic  glands,  etc.,  is  considered  sußicient  proof  of  this.  It  is 
supposed  that,  under  some  unknown  circumstances,  this  specific  irri- 
tant may  be  formed  locally  {Hinclßcisch).  1  think  that,  partly  as  a 
result  of  hereditary  predisposition,  partly  fi'om  a  derclopcd  tendency, 
that  is,  where  there  is  a  diathesis,  we  may  imagine  tlie  formalion  of 
materials  in  the  fluids  of  the  botly,  which  shall  have  a  specific  irritjint 
mention  on  one  ur  other  tissue.  2.  Any,  usually  an  inflammatory,  irri- 
tation may  excite  a  tumor,  if  the  irritated  tissue  is  spccilically  disposed  ' 
for  the  development  of  growths.  VirchoWy  O,  IVeber,  Min^Utach^ 
and  others,  assume  ttiat  such  specifie  peculiarities  are  entirely  local 
and  limited  to  an  accidentally  irritated  part  of  the  body,  or  to  a  cei^ 
tain  system  (bones,  skin,  muscle,  ner^-cs,  etc.).  I  cannot  imagine  the 
localization  of  such  speciSc  peculiarities;  hence,  oven  with  this  hj-potb- 
eais,  it  seems  probable  that  the  apparent  local  specific  pecuharitics 
are  due  to  the  intimate  relations  of  the  entire  organism. 

From  this  representation  you  may  see  that  the  diflerent  views 
only  diifer  in  the  purely  hypothetical  part.     If  I  entered  into  the  sub* 
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ject  more  fully  than  seemed  necessary  for  these  lectures,  it  waa  be- 
cause this  very  iuiportaut  branch  of  general  paüiology  has  lately 
been  so  eshnustively  and  excellently  treated  of  by  Virc/toiCy  0. 
TFöJw,  liinf^ischj  Lücke^  Thiersch^  Plchs,  Waldeyer^  and  oUicra, 
that  I  coDsidcrcd  it  necessary  to  develop  more  fully  those  parts  of  my 
viowB  where  I  differed  from  these  »utiiors,  whose  excellent  writings  I 
cannot  too  strongly  recommend  for  your  study. 


In  regard  to  tho  prognosis  and  eowte  of  tumors,  Irom  what  haa 
been  snid  you  may  infer;  1,  That  they  seldom  recover  spontaneously, 
nor  arc  iLcy  accoäsible  to  medicines;  and,  3.  Tlmt  tbey  are  partly  in- 
fectious, partly  not  so.  The  latter  jwint  is  particularly  striking  to 
unprejudiced  observation.  Tliere  are  some  tumors  which  do  not  re- 
turn after  extirpation,  and  others  that  not  only  return  in  the  cicatrix, 
bat  come  in  the  neighboring  lymplmtic  glimtls  and  also  in  internal  or- 
gans, as  already  rcnmrke<l  The  former  have  for  ages  been  called 
benignant,  the  latter  malignant  or  eancerous.  This  obserration  ia  so 
simple  that  it  would  seem  merely  necessary  to  study  exactly  the 
peculiarities  of  one  or  other  fonn  of  tumor,  to  arrive  at  an  accurate 
prognosis.  Uul  accunite  clinical  and  anatomical  study  did  not  lead 
to  this  desired  simple  result  of  this  dualism,  but  it  nhowcd  that  the 
lutbcr  did  not  exist,  that  the  conditions  were  more  complicated.  After 
an  cxbaustivc  anatomical  study  and  description  of  benignant  and 
malignant  growths,  tbey  were  examined  under  the  microscope  and  in 
the  retort ;  it  was  thought  that  the  characteristic  marks  had  been 
found  now  in  one  point  now  in  another,  and  soon  one  disoovery  after 
another  proved  erruncous:  it  was  thus  shown  that  an  antithesis  of 
absolute  malignancy  and  bcnignancy  did  not  exist  in  the  sense  meant, 
and  tliat  it  was  necessary  to  distinguish  not  only  sohlary,  multiple, 
and  infectious  tumors,  but  that  a  scale  must  also  be  made  in  tlic  grade 
of  infectiousness.  We  must  investigate  tliia  more  closely.  We  call 
a  tumor  solitary  when  only  one  occurs  in  tho  body  and  causes  purely 
local  symptoms ;  they  ore  usually  growths  consisting  of  any  fully* 
develojied  tissue — fibroma,  cliondroma,  osteoma,  etc.  We  speak  of 
multiple  tumors  wheu  a  series  of  similarly-organized  growtli»  occur 
only  in  one  cortain  system  of  tissue ;  for  instance,  when  numerous 
cfaondroraata  oct'iu-  only  on  bones,  or  numerous  Itpomata  only  in  tho 
subcutaneous  cellular  tissue,  or  many  fibromata  only  in  the  akin,  etc. 
As  gencnilly  acknowledged,  there  is  at  the  same  time  a  predisposition, 
which  Yirchcnc  regards  as  purely  local,  but  which,  as  already  stated, 
I  must  consider  cunstitutinmtl.  In  general,  we  may  say  that  all  sorts 
of  tumors  may  occur  as  solitary  or  multiple,  although  the  Utter  ia 
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very  rare  in  Bome  forms  of  tumors.  We  apply  Üie  term  infectious  to 
a  tumor  vhicU  not  only  grows  into  the  part«  around  it,  itiültrmting 
them  and  thus  conatMiily  growing'  by  apposition  of  new  foci,  but 
wluch  mny  also  infect  the  next  Ijniphatic  glands  and  finally  other  or-_ 
gans.  In  this  respect  there  are  very  great  differences :  in  some  \ 
tlic  infcctioD  extends  regularly  only  to  the  next  lymj^atic 
(carcinoma  of  the  lipa  and  face) ;  in  other  cases  from  that  point 
it  extend»  farther,  especJolly  to  intonial  organs  (oarrinoma  of  the 
breast) ;  lastly,  infection  of  the  eniirc  body  with  metastatic  tumors, 
withou  ijifections  of  the  lymphatic  glands,  sometimes  occurs  (some 
forms  of  sarcoma).  Moreover,  the  rapidity  with  which  infection  fol- 
lows, varies  greatly.  If  wo  examine  the  conditions  under  which  in- 
fectious tumors  develop,  and  their  anatomical  structure,  we  shall  ; 
that  they  occur  especially  in  advanced  age,  about  equally  in  men  and^ 
women,  and  particularly  often  in  certain  organs ;  that  the  age  of  diUd- 
bond  is  di^iKtsed  to  infectious  growths,  especially  to  malignant  sar- 
comata, while  in  youth  and  the  first  years  of  adult  age  veiy  few  lu- 
more  of  auy  kind,  and  especially  few  maligiuuit  tumors,  develop. 
Mode  of  h'fp,  good  or  bad  food,  poverty,  riches,  character,  nationality, 
and  cuUivation,  appear  to  have  no  special  iuflucnoe  on  the  develop- 
ment of  tumors  generally;  nor  can  we  recognize  any  specific  influence 
of  these  powers  on  infectious  tumors.  The  study  of  the  anatomical 
structure  of  tumors  Kis  been  pursued  with  great  xeal  of  late,  and  it 
appears  that  a  large  number  of  malignant  growths  have  oharacterisUq 
macroscopic  and  microsooptc  peculiarities,  but  that  a  correct  pr 
sis  cannot  always  be  based  on  them ;  in  gauenU  we  may  say  1 
they  arc  usually  very  vascular  tissue  formations,  disposed  to  ulccratio 
and  in  ilieir  course  proving  to  be  infectious.  As  it  is  most  probabh 
that  tlie  infection  results  &om  the  locomotion  of  specific  tumor-ele- 
ments,  some  of  the  factors  reJative  to  ronbaorption  may  here  hare 
some  effect.  The  quantity  of  blood  and  lympliatic  vessels  in  the 
tumor  and  its  immediate  ricinity,  the  conditions  influencing  opening 
and  closure  of  these  passages,  and  the  activity  of  the  circulation  gen- 
erally, are  to  be  considered. 

Infectious  tumors  are  usually  at  first  solitary,  very  seldom  multiple  in 
the  sense  above  indicated.  Tumors  th«t  are  multiple  from  the  start  are 
rarely  infectious.  When  we  use  the  terms  dangerous,  malignant,  and 
infectious,  as  sj-nonymous,  we  do  so  without  regard  to  the  locality 
wbero  the  tumors  are  developed.  A  »olitary  benignant  tumor  in  the 
brain  is  always  malignant,  from  its  locality ;  an  infectious  tumor  at  1 
same  point  possibly  never  goes  beyond  local  infection,  aa  it  sc 
proves  fatal.  All  tliese  tilings  are  to  be  carefully  weighed,  if 
would  obtain  clear  ideas  on  these  points. 
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Tumors  arc  not  alwajs  to  be  termed  iofeciious  (maUgBant,  oancer- 
ous)  because  of  a  return  at  tbe  point  of  operation.  la  this  case  it  is 
TCiy  important  to  decide  whether  the  recurring  tumor  has  started 
from  portions  of  the  original  tumor,  that  have  been  left  at  the  ümo 
of  operation  (continuous  recurrence,  77tier9cA),  or,  possibly  years  after 
a  perfect  operation,  a  new  tumor  has  oceurrcd  from  similar  causes  in 
the  cicatrix  or  in  its  vicinity  (regional  recurrence).  If  the  point  of 
operation  remains  free,  and,  after  the  operation,  swellings  of  the  lym- 
phatic glands,  of  the  same  nature  as  the  extirpated  tumor,  appear,  or 
if,  under  similar  circumstances,  without  swelling  of  Üic  lyniphatio 
gUods,  grow^ths  occur  in  other  organs,  it  may  be  considered  certain 
tliat  these  lymphatic  glands  and  other  organs  were  already  infected 
at  the  time  of  operation,  although  this  may  not  hare  been  susceptible 
of  proof  on  examination. 

When  a  person  is  infected  from  a  tumor,  we  term  it  a  dyacra$ia^ 
Just  as  we  do  when  one  is  infected  from  a  focus  of  inflammation.  In 
such  persons  foreign  materials  circulate  in  the  fluids  of  the  body, 
inducing  in  them  a  pathological  condition.  In  infectious  tumors  this 
dyscrasia  displays  itself  by  general  disturbance  of  the  nutrition — ema- 
ciation, marasmus ;  how  soon  and  how  extensively  this  shall  occur 
depends  very  essentially  on  tbe  seat  of  the  tumor  and  its  peculiarities 
(softening,  becoming  gangrenous,  ulceration,  bleeding,  etc.)  as  wcD 
tts  on  the  strength  and  age  of  the  patient. 


About  the  treatment  of  tumors  in  general  I  shall  hero  merely 
mention  that  they  are  only  curable  by  removal  from  the  body,  whether 
by  the  knife,  ligature,  «kraseur,  caustic,  or  any  other  means.  The 
removal  of  intense  and  rapidly-infecting  tumors  is  usually  merely  a 
means  of  prolonging  life  or  of  alleviating  the  sufTerings  of  the  patient ; 
tumora  that  cannot  be  operated  on  we  can  only  treat  syraptomati- 
cally,  to  ease  the  patient.  I  shall  speak  of  the  indications  for  opera^ 
ting  when  treating  of  the  different  forms  of  tumors. 


Now,  when  passing  to  the  consideration  of  tlie  diflcrcnt  forms  of 
tumors,  we  shrink  from  the  moss  of  material  before  us.  We  require 
a  lojuling  principle  to  enable  us  to  arrange  the  various  forms  of  tumors 
which  differ  so  mudi  anatomically  and  clinically,  and  to  eooslder  them 
in  their  relations  to  each  other  and  to  tbe  organism  at  large.  The 
principles  on  which  tumors  have  been  classed  have  for  ages  been  just 
as  different  as  those  on  which  diseases  generally  have  been  and  are 
Btin  divided.     None  of  tbe  classifications  of  disease  proposed  so  (or 
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have  held  tbcir  place  long.    Medicine  is  novr  taught  in  various  groi^l 
of  smaller  syatcms,  nnd  the  principles  for  fonning  such  groups  ve 
ohosen  for  vanous  reaeona.     Before  pathological  anatomy  was  de> 
veloped,  some  pKHmeent  sjroptom  was  taken ;  hence  we  stiU  bare  in 
medicine  the  terms  icterua,  apoplexy«  etc.,  to  denote  certain  diseases; 
in  tho  same  way,  os  you  know,  we  have  tumors  designated  **  polypus, 
Bcürrhus,  lupus,  fungus,  caztänomo,^*  etc.     As  soon  as  the  s}'mptomA 
icterus  and  apoplexy  were  analyzed  and  found  to  depend  on  verjr^ 
different  anatomical  causes,  these  terms  were  bamshed  and  replaced 
by  others  denoting  the  anatomical  condition.     The  pathologico^na- 
♦ffirriral  arrangement  of  disease,  as  proposed  by  ^oHf^nsX-y,  for  in-  J 
stance,  is  undoubtedly  scientific,  as  is  the  fiystcm  of  general  pathology  ^ 
of  Yirchow;  still,  neither  of  tbem  is  accepted  without  reserve  by 
clinical  teachers.     It  was  desired  to  divide  diseases  according  to  tbcir 
peculiur  nature  and  cause  ;  but  SchOnbeiii^a  attempt  to  found  a  s^'stcm 
with  this  idea  failed,  for  our  knowledge  of  the  causes  and  nature  of  \ 
disease  is  not  sufficient  fully  to  carry  out  the  plan«    AA'luit,  then,  is  to  ' 
be  done  ?    Practical  medicine  and  surgeiy  start  partly  from  the  ana- 
tomical 6>Titem,  consider  tbis  as  gcucnilly  known,  and  use  it  for  sub- 
dividing more  extended  descriptions  of  disease  founded  on  an  etiolo- 
gical, prognostic,  aymptonsatological,  or  physiological  basis.     It  would  I 
ocrtaiiily  not  be  unscientific  even  now  to  write  a  monograph  on  icterus 
or  apoplexy — then  the  anatomical  conditions  would  cc<me  in  tlic  second 
rank ;  pathological  anatomy  is  used  as  any  other  aid  to  scil-ikm?,  as  clieni- 
istry,  physic«,  etc. ;  we  always  try  to  bear  in  mind  that  the  object  in 
fathoming  tlie  whole  process  of  disease  lies  not  in  simply  fitthomicg 
the  moi-phologioal  conditions;  it  is  desirable  to  understand* not  only 
the  anatomical  change,  but  also  tbe  mode  and  causes  of  the  phyaiologi- 
cal  disturbances.     It  would  be  decidedly  unscientific  io  t;h7)hus,  even 
if  a  number  of  palpable  changes  were  foimd,  to  admit  nothing  except 
the  peculiur  intestinal  inthunroation  ;  we  may  regard  tbis  as  something 
of  the  past.     Could  we  group  all  diseases  from  an  etiological  point  of 
view,  it  would  bo  an  immense  advance;  tbcn  pathological  physiology 
would  take  the  place  of  pathological  morphology,  while  witb  our 
prcFcnt  knowledge  wc  are  quito  proud  if  we  aceimitely  rceognize  the 
morpliological  development  of  tbe  morbid  proiluct,  for  we  cini   then 
say  that  we  know  at  least  one  important  factor  of  tbe  pathological 
process.    In  fact,  we  know  no  more  obout  normal  development;  it  will 
be  long  before  we  understand  the  physiology  of  the  growing  fcetus. 

After  these  considerations,  we  nuiy  not  be  any  more  particular 
about  the  classification  of  tumors  th.in  we  are  in  the  other  diseases; 
we  must  Bee  that  there  will  be  a  difference  according  as  we  chooso 
etiology,  symptomatology,  prognosis,  or  anatomy,  as  the  principle  for 
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dnision.  Fonnprly,  sur^^cons  preferred  closiung'  tumors  accordrng'  to 
the  prognosis  of  the  individual  forms,  into  inaljgnant  and  bcnignaDt, 
and  adding  a  (aw  subdivisions  according  to  the  appearance  or  con- 
fiifitoacc  of  the  tumor  or  the  looks  of  its  cut  surface.  This  was  enough 
as  long  as  observations  on  these  subjects  were  made  in  the  gross,  and 
the  surgeon  Diado  no  great  claims  in  prognosis.  But  the  more  acou* 
rate  tlie  observations  at  tlie  bedside,  and  the  more  varied  the  forma 
in  which  the  neoplastic  tissue  appeared  under  the  microscope,  tho 
more  impossible  it  became  to  moke  the  anatomical  peculiarities  of 
tumors  agToo  with  the  old  views  of  malignancy  and  benignancy. 
While  now  most  surgeons  and  patliologicnl  anatomists  gave  up  the 
idea  of  lotting  the  prognosis  play  a  part  in  the  cla.s.sifi cation,  and  since 
Jb/tamtes  MiiUer'a  works  on  tliia  subject  turnctl  their  attention  to 
working  out  the  finer  aDalomy  and  developmental  layers  of  the 
pscudo- plasms,  I  stUI  made  some  attempts  to  retain  the  clinically- 
prominent  symptoms  of  bonignancy  and  mulignnncy  in  a  more  en- 
larged form,  as  a  basis  for  the  classification  of  tumors,  and  under 
these  to  arrange  the  modem  acquisitions  of  pathological  histology. 
Either  I  did  not  find  the  correct  form  and  expressions  for  my  ideas,  or 
the  task  I  tried  was  im[xjssible,  fur  I  remained  alone  with  my  ideas  OQ 
this  subject,  and  consider  it  my  duty  as  teae/ier  no  longer  to  hold  so 
iifohtt^'d  a  {>o&ition  on  this  diflicult  question  of  Classification,  aa  I 
should  interfere  with  your  comprehension  of  oüier  excellent  works  on 
the  subject.  Moreover,  all  I  hare  to  do  with  my  fonnpr  division  is 
to  leave  out  the  general  grouping  of  tumors  in  four  chief  divisions 
according  to  their  malignancy;  in  general,  I  have  followed  tlie  ana- 
tomical di^'ision  of  tumors,  and  may  probably  say  that  my  own  inves- 
tigations have  hod  some  influence  on  the  development  of  the  histology 
of  tumors  Although  I  am  still  of  the  opinion  that  we  should  not 
cease  seeking  for  a  physiological  (etiological- prognostic,  clinical), 
recognition  of  the  process  on  which  the  formation  of  tumors  depends, 
«ad  although  I  should  even  dow  esteem  a  division  of  timiors  on  phys- 
iological-genetic principlas  more  highly  than  one  on  anatomical-ge- 
netic principles  (which  was  Virc/iOte's  idea  in  his  wonderful  dossio 
work  on  tumors),  still  I  abandon  further  attempts  in  this  direction, 
and  follow  the  anatomical  principles  in  classification,  pacing  grad- 
ually from  tumois  formed  of  simple  tissues  to  those  formed  of  more 
complicated  tissues. 

lastly,  I  must  mention  that  I  voluntarily  and  intentionally  limit 
my  lectures  to  tho«e  cases  of  tumon  which,  in  the  commenoemeDt  of 
the  disease  at  least,  are  seated  in  parts  of  the  body  belonging  to  sur- 
gery. Tliis  limitation  is  not  so  important  as  it  seems;  we  may  even 
say  that  the  peculiar  course  of  tumors  can  only  be  studied  in  it« 
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puritv,  when  they  are  located  in  parts  where  they  do  not  directly 
endanger  life;  for  the  symptoms  which  they  cause  when  in  liver, 
stomach,  or  brain,  are  not  those  due  to  the  tumors  themselves,  but  are 
chiefly  disturbances  of  function  in  the  affected  organ.  If  every  typhus 
was  accompanied  by  fatal  intestinal  haemorrhage  or  perforation  of  the 
intestine,  we  should  never  have  a  pure  representation  of  the  disease 
proper,  as  its  course  would  always  be  disturbed.  "We  shall  here  and 
tliere  remark  on  the  relative  frequency  of  primary  localization  of  tu- 
mors in  the  internal  organs,  but  cannot  go  into  the  symptomatology 
and  histology  of  the  diseased  organ.  On  these  points  you  will  be 
instructed  by  tlie  pathological  anatomists  and  in  the  medical  clinia 


LECTURE  XLVI. 

1.  Fthromata  ;  a,  Sofl ;  b.  Hard  Fibroma. — Mode  of  Occurrence ;  Operations ;  Ligature ; 
EcroBcment ;  Galvano-cauBtlc.  —  2.  Zipomaia  ;  Anatomy ;  Occurrence  ;  Couise. 
8,   Chondromata :  Occorrcnco;  Operation.— 4.  Otttomata:  Forma;  Operation. 

1.  FIBEOMA-FIBEOUS  TUMOE—CON>'ECTIVE-T  ISSUE  TUMOE. 

Tttmors  composed  chiefly  of  developed  connective  tissue  are 
called  fibromata.  They  occur  in  the  following  forms :  a.  Softßbron» 
or  connective-tissue  tumors^  Tlicse  are  quite  frequent,  and  are  located 
almost  exclusively  in  the  cutis ;  they  are  composed  of  a  very  tough, 
somewhat  oedcmatous,  white  tissue,  and  are  usually  covered  by  the 
thin  papillary  layer  of  the  cutis.  Microscopic  examination  shows 
loose  connective  tissue,  as  in  the  cutis.  On  the  surface  of  the  tumor 
there  arc  almost  always  pointed  papillte,  even  when  the  tumor  is  de- 
veloped in  a  part  of  the  skin  which  normally  has  no  papillae;  in  the 
retc  Malpigliii  of  these  formations,  there  is  often  a  brownish  pigment, 
which  rarely  extends  deeper  in  the  tissue ;  thoy  may  also  have  large 
vessels  and  abnormal  enlargements  of  the  hair  and  sweat  glands  on 
their  surface ;  they  are  usually  loosely  hanging  (cutis  pendula,  molus- 
cum  fibrosum),  often  distinctly  pedunculated  tumors;  they  might  be 
termed  partial  hyperplasias  of  the  skin,  as  they  consist  essentially  of 
the  elements  of  the  skin.  The  growth  is  very  slow,  free  from  pain,  and 
often  goes  on  to  the  development  of  enormous  tumors.  GcoLsionally 
such  growths  are  congenital ;  they  may  be  multiple ;  hundreds  of  them 
may  occur  on  the  surface  of  the  body.  The  congenital  cutis-prolifera- 
tion  is  most  frequent  on  the  face,  generally  unilateral,  diffuse  or  in  the 
shape  of  soft,  cock*8KK)mb-like  vegetations.  Freckles,  pigmented  hairy 
mothcr^s-marks  (moles,  benignant  melan<Mes,  melanoma,  pigmented 
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fibroma)  bdong  to  this  class.  These  tumors  are  apt  to  occur  toward 
the  end  of  middle  Ufe;  iu  women,  we  not  unfrcquently  6nd  ihetn 
hanging  from  the  labia  majora ;  as  growths  on  this  part  are  concealed 
as  long  as  possible,  they  are  usually  quite  large  when  first  seen  by  the 
auigcon.  Virchow  terms  the  disease,  in  which  these  multiple,  soft, 
fibrous  tumors  develop,  Uontiaaia  ;  in  the  course  of  time  they  arc 
oocasionally  accompaoied  by  general  disturbances  of  iiutriiion.  Al- 
though these  tumors  arc  not  infectious,  in  the  meaning  we  have  at- 
tributed to  this  word,  they  occasionally  lead  to  a  cachectic  stato,  and 
in  the  course  of  years  to  death  by  marasmus.  There  is  also  a  relation- 
ship  between  this  disease  and  Oriental  elephantiasis,  although  by  this 
name  we  mean  a  more  nodular,  but  at  the  same  time  ratiicr  diffuse 
hypertrophy  of  the  cutis  of  certain  parts  of  the  body  (labia  pudenda, 
scrotum,  legs),  which  runs  its  course  with  repeated  erysipelas. 

b.  FifinßbTOiiuxta^ßhroid,  des- 
moid (umor$  appear  to  tlie  naked 
eye  to  be  composed  of  very  firm, 
closely  -  interlaced  fibrous  tissue. 
They  are  always  very  hard,  and  of 
roundish  or  tuberous  form;  their 
cut  surface  is  pure  white,  or  pole 
reddish;  to  the  nuked  eye  many 
of  them  show  on  their  cut  surface 
m  very  peculiar,  regular  layering, 
and  a  concentric  arrangeuient  of 
filamenU  around  distinct  axes  (sec 
Tig,  ICK))  ;  accurding  to  my  investi- 
gaijons,  this  results  from  the  fibrous 
formation     taking     place     arouud 

nerves  and  vessels,  the  latter  being  ctoiisoqueiitly  embedded  in  tlio 
midst  of  the  fibrotis  layers  ;  frequently  the  Jier\os  are  thus  destroyed. 

With  the  extnnial  peculiarities  just  described,  the  histological  ap- 
pearance renders  itdifhcult  to  classify  these  tumors.  Tliero  can  be  no 
doubt  that  those  of  them  which  oonatst  chietly  of  connective  tissue, 
such  as  old  uterine  fibroids,  should  be  called  fibromata ;  but  the 
younger  tumors  of  this  variety,  with  tlio  same  appeanuiee  und  con- 
alstenoe,  show  Uttlo  conncctire-tissue  but  numerous  spindle-shaped 
oelU.  The  significance  of  these  cells  is  varied.  Virehow  considers 
thora  musclecells;  hence,  what  have  hitherto  been  called  fibroids  of 
the  uterus,  be  docs  not  class  among  tlie  fibromata,  but  among  mycK 
ooatn,  and  tcrma  tlicm  "myoma  heTieellulare."  If  we  consider  fibre- 
oella  as  young  ooaaeoti\-o  tissue,  we  must  christen  those  tumoro 
■{nndle-c^ed  sarcoma  or  fibro-sarconm.     Vou  see  here,  in  apparently 
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simple  fibrous  tissues,  we  become  involved  in  difficulties  withbisiolotgy^ 
and  histogenjr.  There  are  two  tbings  that  would  iuduce  me  to  regsrde 
fibro-cellul&r  tumors  bb  mjomata:  i.  c,  (be  oval  and  finally  rod-Ukc, 
wavy  form  of  tbo  nuclei,  and  the  very  distinct  arranpinicut  of  the 
Bbrous  layers  into  bundles,  while  the  individual  fibrc-cella  are  ian- 
luted  wiüi  difbcully,  perlmpa  only  by  aid  of  the  recognized  chemical 
in8an&  At  the  Bame  time  the  soil  in  which  the  tumor  is  developed 
ia  very  important,  the  probabilities  for  a  myoma  would  be  veiy  great 
If  the  neoplasia  occur  in  the  suljstance  of  the  uterus. 

Pm.  101. 
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Fibromata  are  capable  of  some  aDatomical  metamorphoses.  Piu^ 
tiol  mucous  Bofteoing,  great  serous  infiltration  (brawny  appearance 
and  oonsistcnot^,  calcification,  and  even  true  ossification,  arc  not  very 
nire.  Superficial  ulceration  is  quite  frequent  in  fibromata  lying  close 
under  a  muc»us  membrane;  it  results  from  external  injuries  in  ihe 
usual  way,  Tlio  ulcer,  thus  formed,  often  shows  good  grimulationa 
and  suppuration,  and,  under  fiivorable  circumstances,  it  may  be  brought 
to  cicalrijEC.  Fibrous  tissue,  thctUKh  apparently  pix)r  in  vessels,  often 
contains  quite  a  number,  botlt  of  arteries  and  veins,  us  may  be  shown 
by  injections ;  occasionally  a  vciy  coarse  cavernous  net*work  of  vein« 
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furms  in  it  (sec  Fig.  103)  ;  urtcries  and  veins  arc  so  inümatcly  untliNl 
with  the  tissue  of  the  tumor,  that  their  ailvculitia  mostly  disappears 
in  it,  so  that,  in  caae  they  are  injured,  thoy  cannot  retract  either  tran»* 
Tersely  or  longitudiually^  and  thoy  remain  gfiping-     Tbia  is  the  ana- 


7/ 


'), 


^  irntta  Sliroiitirn]roinE7)frDni  th«  ttalgh,  tq)oct»d  tfaroogb  tn  irtOT?:  4,  «t- 
C  pMnliar  mntftrlr-fmilziM]  nlu  of  a  ruti*~«abrom*  (Buro-flbromi  T)  of 
i  w«U^  faO«clM  tlinngb  «  villi.    Magill flwd  00  diAm«l«nL 


tomionl  mtx^hanical  cnusfi  for  hUtrding  from  fibromata  being  so  pro- 
f\ise,  and  nhy  frequently  it  is  not  arrested  nitboui  artiBr-ial  aid.  The 
rigid  g-aping;  opening  of  the  t'cssel  renders  the  fummtlou  of  a  thrombus 
very  difficult.  Occasionally,  in  large  uterine  and  in  jieriusteol  fibro- 
mata, wc  find  lacunar  fissures  filled  with  thin  scrum ;  possibly  thoso 
Ere  cctatio  pathological  newly-fonued  lymph  Bimisi»s;  there  are  no 
certain  observations  on  tins  point.  Cavities,  as  largo  as  th*?  bead, 
filled  with  senun,  also  occur  in  uterine  fibromata  (Spencar  WcUs). 

TI)o  localization  of  fibroma  \-arics  greatly  ;  of  all  the  or^ns  the 
Qtenis  is  most  frequently  nfi^ected  (if  imdcr  the  general  term  *'  Hhmid  " 
we  include  myo*fibroma) ;  here  these  tumors  occasionally  attain  an 
eoormoua  size,  ond  <hcn  not  nnfrequently  calcify.  They  arc  usually 
rouodish,  and  arc  distinctly  and  sharply  bounded :  they  arc  most  fre- 
quent in  the  bo<ly  of  the  organ,  rarer  in  the  neck,  and  hardly  ^vcr 
ooour  In  llic  vaginal  portion ;  tlteir  growth  progrosees  ujiward  and 
downward,  that  is,  into  the  alidomeo,  gradually  stretching  the  pcrito- 
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namm,  or  through  the  os  utoii  into  the  ra^na.  In  the  latter  direction 
tlte  tumors  continue  to  grow,  become  peduhculated,  and  often  giro 
rise  to  Bevere  bcemorrbages ;  they  are  called ^'ftrow*  uterine polt/pi. 

Fibromata,  stiirting^  from  the  ijcriustcum,  are  quite  frequent  j  they 
are  almost  always  fibro-sarcomata,  1.  e.,  tltey  arc  oompoacd  of  fibres 
and  spindle-shaped  cells,  the  latter  muy  eren  prepoudcratc  (fibrous 
sarcoma,  Rokitansky),  The  periosteum  of  the  bonos  of  the  ftlcuU  aoj  ^ 
£iioe  is  particularly  liable  to  this  disease^  especially  the  inferior  turbj* 
Dated  bone ;  from  this  point  fibromata  project  into  the  nasal  caTilies 
and  fauces  a«  polypous  growths  (fibrous  naso-p/iarynffcai  polypi) ; 
by  pressure  they  may  cause  reabsorplion  of  the  bone  and  grow  into 
the  cranium  or  antrum  Ilighmori ;  ibey  arc  particularly  vascular,  I 
have  also  seen  fibromata  on  the  periosteum  of  the  tibia  and  clavicle,  and 
in  bone  itaclf^  as  in  the  upper  maxilla,  where  I  hare  met  strange  com- 
binatioiis  of  chondroma  and  fibroma.  I-astly,  we  have  to  mention  that 
fibromata  are  not  rare  in  and  on  the  nerves  (Fig.  103).  Frequently  all 
tumors  occurring  on  nerves  are  called  neuromata,  but  they  aie  diÄtin- 
guiflhed  according  to  their  anatomical  characteristics ;  most  ncuromal«  \ 
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are  fibromata  or  fibro-saroomata  in  the  ncrre-tnmk s ;  othon  consist 
portly  or  eutircly  of  newly-formed  norvc-ßlumcnts  {true  nmtromata). 
Sometimes  the  nerve-fibromata  follow  tho  nerve-trunks  and  form  noi^ 
ular  cords  (plexiform  neuromata,  Venieuif)  (Fig.  104),  on  whose  coo- 
Uuencc,  as  already  stated,  the  peculiar  appcaniucc  of  the  cut  surface 
of  the  fibroma  (Fig.  100)  occasionally  depeuds.    Fibroma  is  rare  in 
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the  subcutaneous  cellular  tissue ;  in  the  gUnds,  except,  perhaps,  in  the 
mamma,  it  hardly  ever  occurs. 

The  fibrous  tumors  just  cnumeratod  are  partifularly  opt  to  develop 
in  tnidiUe  age  (from  thirty  to  fifty  years) ;  llioy  are  nu-er  in  youth,  and 
Rtill  more  rare  in  advanced  age.  When  wc  find  them  in  the  uterus 
of  old  women,  there  will  probably  have  been  there  many  ycarB.  Only 
fibroid  neuromata,  and  Ijonc  and  periosteal  fibromata,  occur  in  young 
persona,  not  exactly  in  children  (though  I  saw  one  case  of  neuro-fibroma 
in  a  boy  seven  years  old),  but  usually  after  puberty.  Fibromata 
are  somewhat  more  frequent  la  women  than  in  men;  uterine  fibromata 
devclup  about  the  thirty-fifth  to  the  forty-fifth  year,  although  tbo 
trouble  from  tliem  is  often  experienced  later;  tliey  are  nither  more 
frequent  multiple  than  solitary ;  periosteal  fibromata  usually  remain 
soUtary,  but  not  unfrcqucntly  return,  though,  perhaps,  not  for  years 
(regional  recurrence ;  relation  to  aareoma).  Usually  the  growth  of 
fibroma  is  purely  central,  and  they  arc  not  infectious ;  but  infectious 
fibromata  are  said  to  occur.  Several  sucb  tumors  near  together  unite, 
infiltrate  the  surrounding  parts,  and  occasionally  cause  fibroid  degen- 
eration of  the  neighboring  muscles,  bones,  and  lympbntio  glands.  Tlio 
jufcctious  fibromata  that  I  have  seen  were  aluaya  fibru-earcomata ; 
like  pure  sarcomata,  tbey  may  appear  as  metastases  in  tlie  lungs, 
Fibromatous  neuromata  are  quite  frequently  multiple,  espwially  in 
different  branches  of  the  same  ner^'c.  Some  time  sineo  I  extirjtatcil 
six  neuromata  from  one  man ;  three  from  the  loft  arm,  three  from  tlio 
left  lower  extremity.  Cases  have  been  seen  where  there  were  twenty 
or  thirty  neuromata  at  once. 

Pure  fibromata  usually  grow  very  slowly,  and  in  age  tln^ir  growth 
is  occasionally  checked.  This  is  best  knowu  of  fibroma  of  the  uterus, 
which  usually  ceases  to  grow  after  the  change  of  life,  and  then  often 
becomes  calcareous.  Corabinatioos  with  other  tissue-format  ions,  es- 
pecially with  sarcoma,  as  already  stated,  occur,  and  take  place  in  such 
a  way  that  the  primary  tumors  present  a  fibrous  consistence,  while  tlie 
recurring  tumors  and  secondary  tumors  resulting  (rvm  infection  are 
soft  cellular  sarcomata.  I  have  seen  such  cases.  A  man  about  twen- 
ty-five years  aid,  of  healthy  appearance,  had  a  fibn>«arcoma  as  large 
as  ■  walnut,  in  the  abdominal  walls ;  it  was  entirely  remored ;  n  new 
tumor  appeared  in  the  wound ;  subsequently  several  soft  tumors  ap- 
peared at  other  points  on  tlic  surface  of  the  body ;  at  the  same  time 
the  patient  became  mar&smio  and  died  in  a  few  months;  the  whole 
lung  was  filled  with  soft  sarcomatous  tumrirs. 

After  what  has  been  said,  the  diugnoeis  of  fibroma  is  not  difficult; 
the  consistence,  locality,  age,  mode  of  attachment,  and  form  of  the 
tumor,  almost  always  lead  to  its  correct  recognition. 
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■  The  trtatment  consists  cxclusirrly  in  the  rnnoTal  of  the  tnmar. 
When  practicable,  this  is  gcnernlly  done  wilh  tlie  knife ;  but  pedun- 
culated or  hang-ing  connective-tissue  tumors  and  fibrous  polyi»  admit 
of  other  inetlioda  of  operation.  Fonnerlj  the  ligature  was  much  re- 
sorted to  in  sucli  cases,  i.  e.,  the  pedicle  of  Üie  tumor  was  lied  tightly 
with  ft  thread,  bo  tliat  it  became  gangre-uous  and  fell  off;  this  method 
was  chosen  especially  in  cases  where  bleeding  from  tlie  cut  surfiK» 
WM  feared.  Ligation  has  the  great  disadvantage  that  then  the  tumor 
decomposes  in  or  on  the  body,  and  that  the  ligature  must  be  tightened 
several  times  before  it  cuts  through ;  this  may  induce  severe  hsemor- 
rhage.  The  ligature  may  be  combined  with  incision«  by  cutting  off 
the  tumor  in  front  of  the  ligature,  and  leaving  only  part  of  the  pedicle 
to  become  detached  spontaneously.  lu  the  nares  and  pharynx,  as 
well  as  in  the  vagina,  there  is  of  course  great  dilBculty  iu  applying  a 
ligattiro,  and  for  this  purpose  numerous  instruments,  simple  and  com- 
plicated, socallcd  loop-bearers,  have  been  constructed,  by  mean«  of 
which  the  ligature  is  passed  over  tJie  tumor  on  to  the  pedicle.  But 
the  ligature  is  now  so  generally  rejected  and  so  Uttle  used,  that  all 
these  instrumenta,  some  of  which  are  very  ingenious,  arc  for  the  mo«t 
part  only  of  hidtorical  value. 

But  the  desire  to  remove  pedunculated  tumors  without  hsnnor^ 
rlmgc  is  still  strong,  and  haa  lately  led  to  new  instruments  and  new 
methotls,  which,  however,  could  not  have  become  popular  twfore  the 
introduclion  of  chloroform.  Crushing  and  intrtiing  off  have  now 
taken  the  place  of  the  ligature.  Tlie  experience  that  crushed  wounds 
bleed  little,  if  any,  led  Cfiawau/riac  to  the  idea  of  crushing  off  tu- 
mors ;  for  this  purpose  he  constructed  an  iautj-iimenl,  tlie  icraatUTf 
which  is  composed  of  a  flexible  iron  loop,  m.ide  of  numerons  pieces 
of  iron  uniled  into  a  chain,  which  may  be  gradually  drawn  into  a  hwig 
sheath,  and  crushes  through  the  cireun\8cribed  part;  this  iorttseiMntt 
if  done  slowly,  is  followed  by  no  hannorrhage,  even  from  aitoiies  of 
the  diameter  of  the  radial ;  the  resulting  wound  is  perfectly  smooth 
and  regular,  and  heals  well  wJthcut  much  sloughing  from  the  surface; 
although  bzemorrhage  is  not  certainly  avoided  in  all  cases,  it  is  in 
most;  the  instrument  is  made  of  various  sizes;  the  smallest  may  be 
passed  into  the  nose,  and  wilh  it  we  may  readily  crush  off  small  pe- 
dunculated naso-pharyngeal  polypL  I  consider  this  instrument  as  one 
of  the  best  applications  of  mechanism  to  surgical  apparatuses.  The 
ffolvano-caiuCio  of  Middledorpf  is  a  method  of  similar  e5bct ;  its 
object  is  to  heat  a  loop  of  platinum-wire  between  the  two  poles  of  a 
galvanic  battery, and  with  it  bum  through  the  base  of  tiie  tumor;  the 
result  is  a  simultaneous  division  and  arrest  of  hiemorrhage;  the  latter 
laila  about  as  often  as  it  docs  in  Scrascrocnt,  tlist  is,  very  rarely — 
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benco  this  method  is  advisable  in  cortun  cases.  The  trouble  in  pre- 
paring^ a  strong)  active  batlerj  (whicl^i  is  quite  expensive)  is  such  that 
^alvano-caustic  will  probably  never  come  into  general  use;  in  spite 
sf  its  deganoe,  it  has  been  strangled  almost  at  its  birth  hj  tlio  intro- 
duction  of  the  6craaeur ;  the  medical  public  has  already  decided  the 
question ;  almost  every  operating  surgoon  has  an  ^'rascur,  only  a  few 
hospitals  have  gnlvano-caustio  apparatuses. 

As  regards  operation  for  non-pcdtinculated,  more  deeply-seated 
fibromata,  some  of  them  arc  not  at  all  accessible  to  surgical  treats 
meat;  we  cannot  recommend  culling  uterine  Gbromata  out  of  the 
abdomen,  not  because  the  operation  is  cxccssiTcly  dangorotis,  but 
becHuse,  in  the  course  of  time,  these  tumors  usually  come  to  a  atand- 
still,  and  the  annoyance  they  cause  rarely  balances  the  danger  to  life. 
As  regards  those  fibromata,  ahm,  wtiiuh  «re  not  dangerous  froni  their 
Beat  or  growth,  but  to  operate  on  which  would  be  dangerous,  we 
ahotild  bear  in  mind  that  these  tumors  grow  very  slowly,  often  come 
to  a  halt  in  advanced  life :  hence  wo  should  not  undertake  such  opera- 
tions too  hastily,  or  urge  them  too  strongly.  But  iJiere  ore  many 
csaea  where  we  may  and  must  operate  wiihout  hesitation ;  extensive^ 
firequently-repeated  hromorrhages  from  an  ulcerated  fibroma,  threat- 
ened destruction  of  bone,  or  protrusion  into  the  skidl,  are  urgent 
imlicAtiona.  In  ncuro-fibromata  the  pain  is  sometimes  so  severe  that 
the  patients  strongly  urge  operation,  even  if  we  have  to  tell  them 
tlial  paralysis  of  tht;  jiarts  supplied  by  the  n«TC  affected  would  bo 
tlio  necessary  result,  for  we  almost  always  have  to  excise  a  portion 
of  the  diseased  nerve  which  possibly  still  performs  part  of  its  funo- 
tiuns.     If  the  neuroma  be  painless,  it  would  bo  foolish  to  extäso  it. 

a.  LIPOHATA-FATTY  TÜMOBS. 

Of  courw,  the  disposition  to  funnatioa  of  fat,  when  it  does  not 
exceed  a  certain  point,  is  not  regarded  as  a  morbid  diathesis,  but 
rather  as  a  sign  of  good  nutritive  conditJon,  and  varies  with  the  age, 
being  greatest  between  the  thirtieth  and  fiftieth  year,  and  being  »• 
Benttatly  fuvored  by  a  qnict,  pleasant  life  and  phlegmatic  disposition. 
We  only  begin  to  regard  it  as  a  disease  when  it  induces  functional 
disturbance  of  different  organs,  or  of  tlic  organism  at  large,  or  if  tho 
development  of  fat  be  limited  to  a  small  part  of  the  body,  when  it 
appears  as  a  fatty  tumor, 

Tlie  anatomical  formation  of  fatty  tumors  is  simple;  they  eoosiat 
of  £itty  tissue,  which,  like  the  subcutaueotis  fat,  is  divided  into  lobes 
by  oonnective  tissue.  This  connective  tissue  may  be  more  or  leas  de- 
veloped, and  tho  tumor  may  consequently  be  sometimes  finn  (fibro* 
matous  lipoma),  sometimes  softer  (simple  lipoma).     Tho  shape  i* 
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usually  round  and  lobular,  and  the  fatty  mass  separated  from  the  ad- 
jacent structures  by  a  thickened  laj'er  of  connective  tissue  (circum- 
Bcribed  lipomOj  the  usual  form),  and  may  readily  be  separated  ffx>m 
the  parts  around ;  more  rarely,  lipoma  appears  as  a  corpulence  limited 
to  one  part  of  the  body,  as  a  swelling  without  distinct  boundaries 
(diffuse  lipoma).  The  seat  of  lipoma  is  most  frequently  in  the  subcu- 
taneous cellular  tissue,  especially  of  the  trunk ;  these  tumors  are  most 
frequent  on  the  back  and  abdominal  walls ;  they  are  rarer  on  the  ex- 
tremities ;  in  the  synovial  folds  and  tufts  of  the  joints,  as  well  as  in 
the  sheaths  of  the  tendons,  there  may  be  an  abnormal  development 
of  fat,  so  that  the  fatty  masses  may  seem  branched  like  a  tree  (lipo- 
ma arborcscens,  J.  Müller) ;  this  is  an  analogy  to  the  fatty  prolifera- 
tion in  the  processes  of  the  peritonseura  of  the  colon  (appendices 
cpiploica;)  and  other  serous  membranes,  but  it  is  exceedingly  rare. 
The  growth  of  lipoma  is  always  very  slow,  its  development  is  hardly 
ever  accompanied  by  pain,  unless  it  comes  close  to  a  nerve  and  presses 
on  it,  which  rarely  happens.  Fatty  tumors  may  attain  a  great  size; 
the  patients,  being  little  troubled  by  them,  rarely  feel  obliged  to  have 
them  removed  early.  Secondary  changes  in  these  tumors  are  not  very 
frequent,  but  the  tiiick  connective-tissue  partitions  in  the  tumor  may 
calcify,  or  even  ossify,  and  at  the  same  time  the  fatty  tissue  may 
change  to  an  oily  or  emulsion-Uke  fluid.  The  skin  covering  the  tumor 
is  gradually  expanded,  and  at  first  is  usually  much  thickened,  and  oc- 
casionally colored  brown,  but  generally  remains  movable  over  the  tumor ; 
exceptionally  there  is  an  intimate  adhesion  with  the  newly-formed 
fat,  and  then  a  superficial  ulceration  of  the  cutis,  which  in  such  cases 
is  entirely  atrophied ;  this  ulceration,  which  may  be  induced  by  ex- 
ternal irritation,  rarely  goes  deep,  although  parts  of  the  fatty  tissue 
may  become  gangrenous ;  under  such  circumstances  there  are  almost 
always  formed  ulcers  with  slightly-developed  granulations  and  serous, 
badly-smelling  secretions.  Combinations  of  lipoma  with  soft  fibroma, 
with  myxomatous  sarcoma,  and  with  lymphoma,  do  occur,  although 
rarely.  In  lipoma  I  have  several  times  seen  considerable  cavernous 
dilatation  of  the  veins. 

A  disposition  to  the  development  of  lipoma  most  frequently  exists 
at  the  time  of  life  when  the  tendency  to  development  of  fat  generally 
is  greatest,  between  the  thirtieth  and  fiftieth  years ;  in  children  it  is 
very  rare,  still  it  occurs  congenitally  on  the  back,  neck,  face,  as  well  as 
on  the  toes,  w^ith  coincident  hypertrophy  of  the  bones  (giant  growth) ; 
they  grow  little  after  birth.  Usually  there  is  only  one  lipoma,  and  it 
grows  very  slowly;  indeed,  it  may  remain  at  one  point,  especially  in 
old  persons.  In  the  subcutaneous  cellular  tissue,  development  of 
multiple  lipoma  has  been  frequently  seen;  cases  have  been  noted 
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where  fifty  or  more,  usually  email  lipomata,  were  developed  at  once; 
subscqueQtlj  they  ceased  to  grow.  Multiple  Upomata  ore  often  mixed 
tumors.  Simple  lipoma  is  never  infectious;  hence  it  norer  recurs  after 
eztirpntion. 

Pressure  and  friction  are  occasionally  observed  as  exciting  causes 
for  the  dorelopment  of  fatty  tumors;  there  is  also  a  moderate  degree 
of  hereditary  influence  in  fatty  disease  generally. 

The  dia.g'iiosis  of  lipoma  is  generally  easy;  the  consistence,  the 
lobular  f<?cl,  occasionally  a  perceptible  crackling,  from  compression  of 
individual  Jut-lobules,  are  the  objective  symptoms;  other  aids  for  ron> 
firming'  the  dia^rnosis  are,  tlie  movability  of  the  tumor,  the  slow 
grriwth,  age  of  the  patient,  and,  above  all,  the  region  of  tlio  body; 
there  is  a  possibility  of  mistoking^  them  for  fibrous  tumors,  sarcomata, 
lip(imntoufr<nvernous  blood-tumors. 

The  treatment  consists  in  removal  with  the  knife.  Healing  is 
usually  prcccde<1  by  free  discharge  of  gangroDOu^  tissue  from  the 
wound ;  in  very  large  Hpomata  it  is  best  always  to  remove  a  portion  of 
the  skin  covering  it,  witJi  the  tumor;  after  their  extirpation  erysipelas 
is  qiiite  frrfjucnt,  especially  in  very  fat  patients.  Tlie  largest  lipomata 
nUiy  be  removed  with  good  result,  as  tbey  usually  occur  in  persons 
otherwise  healthy.  Extirpation  of  diffuse  lipomata  is  more  unfavor- 
able than  tliat  of  the  circumscribed ;  the  local  and  general  rciictton  is 
usually  more  considerable,  but  I  have  several  times  performed  such 
operations  with  good  results, 

t.  CHONDBOMATA-CABTTLAGE-TCMOBS. 

These  are  tumors  consisting  of  cartilage,  of  the  hyaline  or  fibrous 
Tanety.  Tlie  microscopic  elements  of  pathological,  newly-dcvelopcd 
carrihige  may  vary;  occasionally  we  see  exceedingly  beautiful  round 
cartilage-cells,  surli  as  are  particularly  found  in  the  embryo,  and  some* 
what  smaller  in  the  articultir  and  costzil  cartilage;  but  such  a  complete 
change  of  hyaline  substance  to  a  homogeneous  mass,  as  is  tlic  rule  in 
normal  cartilage,  is  mopo  rare  in  chondromata;  frequently  the  inter- 
cellular substance  pertaining  to  the  differcnt  groups  of  cells  is  distinct, 
and  between  the  large  groups  of  cells  the  hyaline  substance  forms  fine 
filaments.  The  latter  is  the  cause  of  sections  of  cartilage-tumors 
having  the  appearanee  of  being  traversed  by  capsular-like,  communi- 
cating^ connective-tissue  meshes,  which  even  to  the  naked  eye  show  a 
kind  of  net-work;  the  bluish  or  yellowish  glistening  cartilage  is  eeeo 
embedded  between  these  connective-tissue  fitris.  Tlic  tissue  of  chon- 
droma also  distiiigiji;thes  itself  from  that  of  normal  eartilngc  by  the 
iact  that  the  formj^r  is  usually  vascular  in  the  above-mentioned 
fibrous  striic,  wliilc,  as  is  well  known,  the  latter  baa  no  veasela.    Tlie 


CHONDEOMATA. 


575 


of  disease  in  the  immediate  vicinity,  partly  from  transformation  of  the 
adjacent  tissue  into  cartilage  (local  iufüctloa).  Among  the  anatomical 
metamorphoses,  the  pulpy  and  mucous  softening,  and  the  ossification 
of  individual  parts,  have  been  already  mentioned ;  the  former  causes 
mucous  cysts  in  these  tumors,  which  giro  a  feeling  of  partial  6uctua- 
tion  to  tlie  otlicrwise  hard  chondroma.  It  is  iina^nablc  that,  with 
complete  ossification  of  the  chondroma,  the  tumor  would  cease  to 
grow;  and  this  has  been  seen  in  some  cases,  although  rarely.  In  large 
chondromata  superBcial  ulceration  is  apt  to  occur,  especially  if  tlie 
skin  is  ycry  tense,  or  irom  occasional  traumatic  irritation,  but  it  is  of 
DO  great  importance.  Uloeratiro  ccnirul  softening  and  perforation 
outwardly  are  rare,  but  onco  I  saw  it  occur  in  a  tjk'pical  ehoadroma, 
the  size  of  a  large  apple,  on  the  sheath  of  one  of  tiie  tendons  of  tho 
(bot. 

Virchoxo  calls  the  ossif^nng  cell-layer  between  the  periosteum  and 
growing  bone,  osteoid  cartilage;  hence  he  ttirms  periosteal  and  ossi- 
^ing  tumors,  whi<^  have  a  formation  similar  to  this  osteoid  cartilage, 
"osteoid  chondromata.'*  I  am  doubtful  about  any  one  being  able  to 
distinguish  such  tumors,  which  I  have  often  examined,  from  periosteal 
osüfying  round-celled  or  spindlc-ccUed  sarcomata;  hence  I  prefer  oot 
Bepaniting  Virchow'9  osteoid  chondroma  from  the  soroomata. 

Occurrence.  Cortilage-tumbrs  are  particularly  apt  to  develop  on 
the  bones.  The  phalanges  of  the  band  and  the  metacarpal  bones  are 
the  most  frequent  seat  of  chondromata ;  much  more  rarely  the  analo- 
gous bones  of  the  foot.  On  the  hand,  chondromata  are  almost  always 
multiple ;  they  even  occur  in  such  numbers  that  scarooly  a  finger  re* 
mains  fi-ce  from  them.  The  bones  next  most  liable  arc  the  femur 
and  pelvis ;  here  the  tumors  attain  the  largest  size,  and  lead  to  com- 
plete deslructiun  of  these  buncs.  Chondromata  are  rarer  on  the 
bonee  of  the  iaco  and  skull,  but  somewhat  more  frequent  on  the  riba 
and  scapula.  They  occasionally,  but  rarely,  develop  in  the  sheaths 
of  the  tendons.  In  the  soft  parts  also,  especially  in  the  glands  (tes- 
ticles, ovaries,  mammse,  salivary  glnndi,  eta),  cartilaR-inous  growths 
have  been  observed,  sometimes  in  the  shape  of  fully -developed  chon- 
droma, sometimes  as  single  pieoos  of  cartilage,  with  a  predominance 
of  sarcomatous  or  carcinomatous  growth. 

The  development  of  chondroma  is  chiefly  peculiar  to  j-outh ;  not 
that  it  occurs  exactly  in  children,  but  shortly  Iwfore  the  age  of  pu< 
berty.  Most  chondromata  are  referable  to  this  age,  cvco  if  they  are 
first  recognized  much  later  in  life.  The  tumors  occasionally  develop 
after  injury,  grow  very  slowly  for  twenty  or  thirty  years,  and  ooe*- 
sionally  seem  to  cease  growing  entirely.  I  have  heard  patient«  aa- 
sert  that  the  tumors  had  remained  unchanged  for  yean,  and  aonie  ■» 
38 
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oidental  cause  made  Ujcm  desirous  of  bavin^  tbem  removed.  Some- 
times they  grow  more  rapidly  and  become  iniectious;  eases  aro 
known  where  cartilaginous  tumors  have  appeared  eren  in  tlie  lungs 
(embolic)  and  caused  deatlu  0.  Wther  has  also  observed  an  borcditar^ 
cboodroDiAl  diathcaia.  In  the  combinations  of  cartilagc-tumialiuas 
witli  sarcotiia  or  oardDoma,  the  former  has  no  effect  on  the  prognoiia« 
of  the  tumor  as  a  vbola 


ObODdroBiA  of  Um  fing«!«. 


The  diagnosU  and  pro^nosU  may  readily  be  inferred  from  what 
has  becQ  said.  Wo  must  only  add  tbat  the  sortcncd  and  cystoid 
forms  of  bbondroma  often  figure  in  old  works  under  the  names  col- 
loid tumors,  gelatinous  cancer,  alveolar  cancer,  eta     As  the  cpitb&> 
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Ual  elements  and  connective-tissue  framework  may  IxK-ome  goktinous 
(mncous,  cüUoid,  myxomatous)  in  Hbroma,  cliontlruma,  and  sarcoma, 
MB  well  AS  in  adenoma  and  glanduliu-  caooer,  \rc  must  always  ob- 
fterve  very  particularly  wlmt  we  have  before  us:  frequently  we  shall 
bo  in  doubt  about  tbo  si^pnlticance  of  the  lustologiuat  element»,  as 
well  as  about  the  proper  name. 

Tbo  only  treatment  is  rumuval  of  tbo  tumor.  If  it  can  be  dona 
without  endangering  life.  Of  course  wc  would  not  interfere  with  the 
choudronmta  of  the  pelvis,  which  arc  usually  very  lar^c ;  those  of  the 
thig^h,  which  are  g-enerally  very  largt»  when  the  putit-nt  applies  for 
txeutmcut,  can  only  be  gotten  rid  of  by  exarticulation  of  the  femur, 
and  wc  «bould  scarcely  do  this  before  spontaneous  fracture  of  the 
extremity,  from  disease  of  Üie  bone,  has  rendered  it  useless.  Cbou- 
dromata  of  the  fingers  are  most  frequently  subjects  for  operalioD,  not 
because  they  are  painiul,  for  they  arc  usually  free  from  pain,  but  be- 
oauso  they  impair  the  function ;  this  takes  place  \&ey  slowly  and 
gradtully,  hence  the  tumors  will  bare  attaine<l  a  considerable  win. 
So  lon^  as  the  patients  can  use  their  nodulated  swollen  fingers,  they 
neither  urge  the  operation,  nor  can  we  urgently  ad\'ise  them  to  sub- 
mit to  it  As  reganis  the  mode  of  operation,  in  many  cases  where 
the  tumor,  «ven  if  firmly  adherent  to  the  bone,  is  seated  latcndly,  it 
would  be  natural  to  try  dividing  the  skin,  and  pushing  it  and  Uie 
tendons  to  one  side,  then  rcmoviug  the  tumor  with  the  knife  or  saw. 
But  this  is  rarely  pmcticablc,  if  wc  would  remove  the  entire  tumor, 
wEieh  is  imperatively  necessary ;  for  often  the  ciirtilag-inous  mASa  en- 
tirely p^n'ades  the  medullary  cavity  of  the  bone.  Moreover,  after 
each  an  o|»eration,  there  may  be  severe  inllammutioD  of  Ibc  sheath  of 
the  tendon,  as  u  result  of  which  the  finger  may  remain  stiff.  There 
Imve  not  been  enough  careful  observations  to  verify  JJi^enbaeh^B 
assertion,  that  any  remnants  of  the  chondroma  that  may  l>c  left  ossify 
and  becouic  stable ;  henoo  the  removal  of  chondroma  from  bune 
should  be  limited  to  few  cases,  and  to  those  where  the  tumor  is  still 
emnlL  If  the  tumon  bare  attained  a  considerable  size,  we  postpone 
exarticulation  of  the  fingers  to  a  time  when  the  tumors  shall  have 
rendered  the  hand  entirely  useJe&s. 


4.  OSTEOMATA-EXOßTOßKS. 


By  this  term  we  designate  abnormally-formed  musses  of  bons, 
^icb  arc  ciroumaeribed,  and  have  an  independent  groirth,  not  do 
pending  on  a  chronic  inflammation.  Formation  of  bone  also  occurs 
oooBsioDally  in  other  tumors,  especially  In  those  forming  tn  bone,  mm 
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WC  have  already  remarked  when  speaking  nf  chondroma.  But  tiie 
name  osteoma  is  osuallj  limited  to  tumors  consisting  entirely  of  bune. 
I  may  mention  here  Üiat  not  only  new  fonnalious  of  entire  teeth 
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{rerj  irregularly  tifaaped)  occur  in  ovarian  cysts  and  in  the  antrum 
Highmori,  but  that  on  the  teeth  themselves  outgrowUis  of  true  ivory 
maltcT,  ivory  exottotes  (odontoma  of  FVrcAow)  have  been  observed; 
but  these  are  very  rare,  and  may  be  regarded  merely  as  euriositics. 
Exostoses  consist  partly  of  spongy  bone-substanec,  like  tlmt  in  the 
me^hilliLiy  cavity  of  bones,  partly  of  ivory-like  substance,  like  that  in 
the  legtilar  lamelhc  of  the  cortical  substance  of  the  hollow  bones; 
hence  we  shall  distinguish  spongy  cxontosea  and  ivory  exostoses*  A 
third  ibnn  of  osteomata  is  formed  by  the  ossification  of  tendons,  fae> 
fäaty  and  muscles,  whose  right  to  be  ela&sed  among  tumors  is,  how> 
ever,  doubt fuL 

(a.)  Spojtyy  eseottoseSf  with  cartilaginous  covering  (exostosia  car- 
tilaginic).  Thcao  tumor«  occur  almost  exclusively  on  the  epiphyses 
of  the  long  bones ;  they  are  outgrowths  fi-oni  tlic  epiphyseal  cartilages, 
whence  VircAow  very  properly  calls  them  "  Ecchondrosis  o*8\/icctn$'^ 
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(Fig.  109).  *On  their  roundish,  nodular  surlace,  tlierc  is  a  layer  of 
beautifully-developed  byaltue  cartilage,  about  a  line  or  a  line  and  a 
half  thick,  which  evidently  grows  partly  in  itself,  partly  peripherally 
from  the  periosteum  or  perichondrium,  then  rapidly  ossifies  toward  the 
centre.     The  newly-funned  bony  mass  itself  is,  from  its  start,  most 

Fio.  100. 


PedimeoliM  tfivngi  caofftotli  from  the  lowsr  rad  oftkc  femor,  after  i 


intimatrty  connected  with  the  spongy  substauoc  of  the  epiphyses,  so 
that  the  bard  tumor  Is  immorably  seated  on  the  bone.  From  the  na- 
ture  of  these  exostoses  they  can  only  occur  in  young  persons.  Ac- 
cording to  my  ohserratioD,  tibia,  fibula,  and  humerus,  are  their  most 
frequent  seaU 

(b.)  Ivory  Gcostctes.  These  oonsiat  of  compact  bony  substance, 
with  Haversi&n  canals  and  himellar  systems;  they  derclop  on  the 
bones  of  the  faoe  and  skull  (Fign.  110  and  111),  on  the  pclrb,  scapula, 
great  toe,  etc.,  and  form  roundish,  nodulated,  or  smooth  tumors. 
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arc  covered  with  twenty  to  fifty  long,  sharp,  bony  processes,  where 
the  tendons  are  attached  to  the  bone  (Fig.  -^  -j. 

US) ;  OS  in  one  case  observed  'in  Zurich, 
the  oaai6cation  occasionally  occurs  in  t)iß 
üiscia  of  the  muscle.  Cases  have  been  ob- 
served where  ibis  osslfioaiton  was  so  cxtcn* 
live  that  all  the  muscles  of  the  shoulder 
and  nrm  were  ossiSed,  and  iJie  upper  ex- 
ü-emity  could  oot  bo  moved.  These  bony 
neoplasia?,  as  well  as  the  sosaiUed  exercise 
bwies,  must  doubtless  be  rcgnrdcd  as  Lbc 
product  of  chronic  inflnmmntion,  just  like 
the  true  bony  formations  that  are  abnor* 
mally  developed  in  the  membranes  of  the 
brain  and  spinal  medulla.  By  exercise- 
bones  we  mean  the  development  of  bone 
in  the  deltoid  muscle,  particularly  at  those 
points  where  the  musket  strikes  when  drill- 
ing. But  these  bones  form  in  few  sol- 
diers, ond  their  development  presupposes 
a  tendency  to  the  formation  of  bone.  Os< 
sification  of  the  tendons,  especially  of  their 
points  of  attachment  to  the  bone,  which 
occuionally  occurs  from  some  utiknown 
cause,  is  also  very  remarkable,  and  reminds 
us  of  a  similar  process  in  birds,  which  in 
■them  is  perfectly  normal. 

Tlie  preillsjKtsition  to  formation  of  os- 
tcom&ta  is  allied  to  that  for  dcrelopmont  of 
chondromnta ;  it  also  occurs  more  frequent- 
ly in  the  young,  and  in  men  than  in 
woineD,  while  children  almost  escape  it. 
As  regards  epiphyseal  osteomata,  which  might  be  termed  ossifying 
chondromata,  they  of  course  cannot  occur  later  than  the  twenty- 
fourth  year.  But  other  exostofies  also  ooour  generally  beCore  the  thir- 
tietli  year ;  observations  on  this  point  are  not  very  ntmioroas,  as  the 
disease  is  rare.  This  experience  about  the  occurrence  of  osteomata  in 
the  young  is  the  more  remarkable,  as  it  stands  in  a  certain  contrast  to 
the  general  rule  of  ossifictition  being  especially  apt  to  oocur  in  old 
persons.  The  cartilages  of  the  ribs  and  Uiynx  and  ihti  spinal  liga- 
ments often  ossify  in  advanced  age;  the  chalky  deposits  in  the  ar> 
teries  of  the  aged  also  form  part  of  Üxe  almost  natural  senile  mara»- 
mus ;  develupment  of  osteomata,  however,  rarely  oocun  In  old  persons. 
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but  when  such  tumors  are  found  in  them  they  hare  usually  deTeIope<l 
injouth.  Ostcomaia  are  just  as  often  multiple  as  solitary;  their 
growtli  is  generally  very  slow,  and  is  usually  arrested  with  advancitig 
age.  Tlic  growth  of  epiphyseal  exostoses  ceases  after  the  skeleton 
has  completed  its  growth,  and  its  spongy  substance  becomes  more 
compact,  OssifirAtion  of  the  tendons  and  muscles  rarely  goes  so  far 
u  to  entirely  prevent  motion.  In  some  cases  development  of  bone 
has  been  observed  in  the  lung.  The  inconveniences  caused  by  ostco-i 
mata  arc  not  xisually  great ;  their  development  is  not  neeompanied  bj 
pain»  nor  are  they  sensitive  to  the  touch ;  but  osteomata  in  the  ' 
ity  of  joints  often  impair  their  function.  \\Tien  these  tumors 
on  the  bones  of  the  face,  they  cause  uuplea&ant  defoniiities ;  exosb 
on  the  big-toe  prevent  wearing  the  slioe;  ossi£<!atiou  of  tlie  tendon 
and  muscles  impairs  or  entirely  prevents  motion ;  but  unfortunately," 
from  their  size  and  number,  operative  sui^iy  can  do  little  for  the  hit- 
ter, and  the  less  so,  as  the  tendency  to  morbid  development  of 
stiU  continues.  The  operation  for  exostosis  consists  in  sawing  oi^ 
chiselling  the  tumor  from  the  bone  affected.  But,  as  the  latter  is 
occasionally  in  the  vicinity  of  a  joint-,  the  articulation  might  thus  1 
opened ;  it  is  neither  advisable  nor  necessary  to  undertake  such  oj 
tious  unless  Qie  impairment  of  function  be  so  great  as  to  balance  { 
operation  dangerous  to  the  joint  and  to  life.  We  should  be  the  less"* 
inclined  to  un<Icrt-akc  such  oporBtions  without  some  special  indication, 
u  in  the  course  of  time  these  tumors  cease  to  grow.  On  cpiph\-scal 
exostoaes  we  occasionally  find  mucous  burs»  containing  adherent,  or 
loose  ossifying  chondromata ;  these  raucous  biu-s»  usually  commtmi- 
cate  with  the  joint  in  whose  vicinity  the  exostosis  is  situated.  Ao- 
eording  to  the  investigations  of  HimyUiscIi,  the  mucous  bursse  are 
always  abnormal  elongations  of  the  pockets  of  the  articular  synovial 
membrane.  I  once  allowed  myself  to  be  induced,  by  the  etitrcaties 
of  a  patient,  to  remove  such  an  exostosis  on  the  lower  end  of  the 
femur  with  a  large  mucous  bursa;  the  patient  died  of  septicicml 
In  another  case  the  mucous  btu-sa  over  an  exostosis  on  the  lower  cncl^ 
of  the  humerus  opened  spontaneously  after  moderate  inflamnmtion  - 
there  was  Biippiimtion  of  the  elbow-joint,  with  anchylosis ;  the  patient 
would  not  permit  resecüon  of  the  joint. 
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LECTURE   XLVII. 

B,  Hyomm,— 4.  I^eorotiu.— 7.  Angtomk:  a,  FlezUbno;  t,  Cavonioiu.— OpcnUlaiiiL 

5.  MYOMATA, 
At  present  it  remains  undecided  whether  there  are  pure  myomata^ 
L  e.,  tumors  consisting  entirelj  of  iTansTcraelj-siriated  muäcIe-lUa- 
ments  or  their  celJs  \  I  do  not  know  that  any  such  have  been  observed. 
The  occurrence  of  newly-formed  transversely-etriated  musde-fila- 
inents  has  been  very  rorelj  ol^crved  in  tumors.  No  tumor  was  ever 
entirely  composed  of  tliem ;  they  wore  usually  an  accidental  occur- 
reucc  in  sarcoma  or  carcinoma  (of  the  testicle,  ovary,  or  mamma),  or 
in  tumors  of  very  complicated  formation.  I  hare  examined  tumors  in 
which  there  were  distinct  stages  of  development  of  muscular  fila- 
ments, but  the  right  of  classing  such  tumors  as  myomata  has  been 
disputed,  I  c-an  Ray  little  against  tliiR,  as  nrc  cannot  call  tumors,  con> 
sisting  of  grades  of  development  of  connective  tissue,  fibromata,  and 
a«  I  formerly  objected  (page  56G)  to  terming  uterus  fibroma,  composed 
of  8pindle^;e!l3,  myomatii,  as  we  are  not  quite  sure  of  the  relation  of 
fpindlc-ccUs  to  muscle-ceils.  In  old  men,  extensive  newly-formed 
smooth  muscles  occur  in  the  prostate,  partly  as  independent  nodules, 
partly  as  diffuse  enlargements  of  the  organ.  There  is  certainly  do 
objection  to  terming  these  so-called  prostatic  hypertrophies  (there 
is  usually  some  coincident  glandular)  myoma;  similar  myoma-nodulcs, 
are  met  in  the  muscular  coat  of  the  oesophagus  and  stomach.  Clin  ically, 
nothing  certain  can  he  said  of  myomata  in  these  conditions  ;  the  tu- 
tnors  which  I  considered  as  young  myomata  in  the  musdcs  had,  on 
section,  a  medullary  fascicular  appearance  an  insuperable  tendency  to 
local  recurrence,  and  tiius  caused  death. 


«.  KEÜEOiLATA. 

It  Has  already  been  mentioned  (page  569)  that  the  name  "  neuro- 
ma" ia  often  applied  to  tumors  occurring  on  the  nenres;  this  is,  if 
you  please,  a  practical  misuse,  which,  however,  it  is  difficult  to  root  out 
By  **true  neuroma**  we  mean  a  tumor  composed  entirely  of  nervc- 
filomcnts,  especially  of  those  with  double  contours;  they  appear  to 
come  only  on  nerves,  and  arc  very  rare.  Neuromata  in  amputation- 
stumps  have  already  been  mentioned  (page  101) ;  many  doubt  whether 
there  are  any  other  true  neuromata.  True  neuromata  are  always  very 
painfuL  Many  of  the  fibromata  on  and  in  nerves  contain  very  peculiar 
bundle-like  fine  filaments  richly  supplied  with  nuclei,  which  may  very 
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well  be  takcD  fur  gnj  filamenta  coniainiDg  no  medulla,  as  FircAoto 
coosidcrs  them ;  this  would  moko  true  neuromata  a  large  class,  and  di- 
vide tliem  into  mralino  and  amyolioc  forms.  I  do  not  alwa^-s  tnut 
ni^'self  to  distJngui&h  on  amyline  neuroma  from  a  fibroma  in  a  nerve, 
and  hence  should  not  require  it  of  others.  Tumors  composed  of  i 
dlc-cclls  arrnnged  in  bundles  arc  probably  far  oftcocr  young  myomatati 
and  netiromata  than  young  Bbroroata,  but  it  would  be  difficult  to  prove 
to  which  class  they  belong.  Multiplicity  and  tendency  to  regionalj 
recurrence  a«  peculiar  to  neuromata,  hence  the  prognosis  should 
always  bo  gnorded.  It  is  rarely  possible  to  dissect  a  neuroma  £rom] 
the  nerve;  part  of  the  latter  must  generally  be  removed  with  iL 

7.  ANGIOMATA-VASCULAR  TÜMOES, 

By  this  term  we  mean  tumors  composed  almost  exclusively  of  Tefri 
sols  held  togctlier  by  a  slight  amotmt  of  connective  tissue ;  they  have 
also  been  called  [luevi,  iiiotlierVmarlut]  "erectile  tiimorsi,^  being  finn- 
er or  softer,  larger  or  smaller,  according  to  the  fulness  of  the  vessels, 
llie  ordinary  forms  of  varicose  dilatations  of  the  veins  and  the  aneu- 
risms of  different  arteries  are  excluded  by  this  definition,.  But  circoid 
aneurism  and  some  forms  of  aneurismal  rarix  might  be  classed  here ; 
yet,  as  this  ts  not  customary,  we  treated  of  these  diseases  earlier. 
Here  we  have  to  consider  two  dÜTercnt  varieties  of  vascular  tumors : 

(a.)  Tlie  pleri/orm  angioma  or  telanffiectaaia  (from  rtXo^,  a-^ynov^ 
kKToat^).    Tfiis  is  (he  most  frequent  form ;  this  neoplasia  is  coropofiodJ 
entirely  of  dilated  and  tortuous  capillaries,  and  anastomosing  veaselfl,! 
and,  according  as  the  proliferation  of  the  vessels  or  the  pure  ectasia 
predüDiinates.  it  appears  more  as  a  tumor  or  as  a  red  spot  on  the 
skin.     Plexiform  angtomata,  of  the  variety  wo  are  about  to  dcsirribe^ 
occur  almost  exclusively  in  the  cutis.     Tbey  have  sometimes  a  dark* 
cherry,  at  others  a  steel-blue  eolur ;  arc  sometimes  as  large  as  a  pin- 
head,  again  as  larg«^  as  a  hemp-seed ;   some   are   moderately  thick, 
others  srarcely  rise  abuve  the  level  of  the  skin.     There  arc  very  rare 
forms  where  tliere  is  not  a  red  spot  or  a  tumor,  but  a  diffuse  redness 
over  a  large  surface ;  in  meh  cases,  even  with  the  naked  eye,  we  usu- 
ally sec   the  distended  and  looped  fine  vessels  on  the  surfjiee  of  the 
cutis,  showing  through  the  epidermis.     Anatomical  cj^umination  of 
large  extiq^atod  angiomatn  of  this  variety  shows  that  they  are  com- 
posed of  smidl  lobuli  as  large  as  a  hemp-Aeed  or  a  pea ;  and,  if,  after  < 
artificial  injection  or  other  mode  of  preparation,  we  examine  tbeo^ 
mieroscopicnlly,  we  shall  find  that  these  InbuH  are  formed  by  the  ve»- 
sels  of  tlie  sweat-glands,  hair-follicles,  fat-gland.%  and  fat-lobuli,  being 
independently  diseased,  and  that  the  dilfercnt  small  proliferating,  va»<  j 
cular  Systems  form  the  above-mentioned  lobuli,  which  are  visible  to 
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the  naked  eye  The  reason  for  the  color  of  tbese  tumors  being  some* 
times  blood-red,  fiomeiimes  pale  blumh,  is  that,  in  the  former  case,  the 
capilhirieR  of  the  nioai  sufwrficial  hi^'or  of  cutu,  in  the  rtecond,  tbe 
deeper  resscU,  are  diseased.  As  a  rule,  this  pruUfcration  of  rc&sela 
docs  not  go  beyond  tbe  subcutaneous  cellular  tissue ;  rurclj'  it  affects 
the  deeper  tissues,  such  as  the  muscles ;  whence  it  appears  that  these 
neoplasia?  not  only  grow  ccntrolly,  but  especially  peripherally,  and 
destroy  the  part  affected.    Most  of  these  tumont  may  be  slowly  emp* 
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OooclntaffmUonDf  vtxflrU  IW>m  aplKYirnnn  uifrtoBM.  H«(rn(flw)  flO  <liu»cCara.  «,  prolirenlfn; 
nwcnUr  nrt-n oric  nni^nd  ■  »meat-gland  (trhkb  U  Du{  >bawa.  to  pcuvrm  coraplkaUtiic  ih» 
dnwlti|{);  ^proU&rntliiit  mtralar  net^work  tatbapftpUlauf  thooral  mncoa«  loenibran«. 

tied  by  pressure,  and  again  fill  as  soon  as  the  pressure  ceases.  But 
there  ore  also  moderate-sized  telangiectases,  In  which,  besides  the 
proliferation  of  vessels,  there  is  also  a  new  formation  of  conncctiro 
tissue  and  fat^  so  that  they  cannot  be  entirely  removed  by  pressure. 
When  thrsc  new  formations  were  superficial  in  the  cutis,  and  tbe 
blood  has  been  emptied  from  them  after  extirpation,  witli  the  naked 
eye  we  can  hardly  see  any  thing  abnormal  in  the  morbiil  piece  of  skin 
that  has  been  removed ;  a  moderate  neoplasia  of  this  variety  appears 
on  the  ottt  surface  as  a  palc-Tcddish,  soft,  lobulated  substaooc,  in  which 
wc  can  sec  no  vessels  with  the  naked  eye,  because  the  whole  disease 
is  OffuaDy  limited  to  the  capillaries  and  minute  vessels,  and  to  a  few 
small  arteries. 
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(Ä.)  Cavfmous  angiomaia,  or  «awerm«**  venous  tumors.  We  will 
6TSt  determine  their  anatomy,  so  that  you  may  at  once  correctly  note 
their  diETerence  from  plexiform  angiomatju  Extirpated  cavernous 
■Qgiomata  roar  at  once  be  recognized,  on  section,  by  having  almost 
exactly  the  formation  of  the  corpus  Oftreroosum  penis.  Vou  eee  a 
white^  firm,  tough  net-work,  vhicfa  «ii^xnra  empty,  or  at  least  con- 
tains only  in  spots  red  or  disoolorcd  ooajpila,  or  possibly  is  filled  with 
small,  round,  chalky  concremmts,  so-called  vein-stones ;  but  \ro  must 
imagine  Uie  mesh-work  as  distended  with  blood  previous  to  its  extir- 
pation. Tlie  boundary  of  this  cavernous  tis-sue,  which  may  form  in  all 
the  tissues  of  the  body,  is  sometimes  evidently  a  sort  of  capsule ;  but 
in  other  cases  this  cavernous  degeneration  is  very  indistinctly  bounded, 
and  at  diiferent  spots,  in  a  rather  indifferent  manner,  it  euters  the 
tissue.  Micro9Copic  examination  of  this  mesh-work,  which  is  formed 
Bomctiraes  of  thia  threads,  Bometimes  of  membrane-like  capeulea, 
shows  that  the  branches  are  fonncd  of  remains  of  the  tissue  in  which 
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the  cavernous  ectasia  occurs.  The  inner  wall  of  the  space  filled  with 
blood  is,  in  most  coses,  coated  with  spindle-sliaped  cells  (venous  enilo* 
thclium),  60  that  even  these  anatomical  conditions  go  to  prove  that  we 
have  to  deal  chiefly  with  distended  veins.  The  motle  of  development 
of  this  pecuHur  tissue  has  received  different  explanations. 

If  we  had  any  aocurato  investigations  about  the  development  of 
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the  corpus  cavcmosum  penis,  we  might  draw  Bome  definite  conclusions 
from  tlicm,  on  account  of  the  great  analogy  of  the  two  tissues.  The 
three  chief  hyiwtlicses  aliout  tlic  development  of  cavernous  tumors 
are  as  follows :  1.  Ilia  asserted  that tbe  cavernous  spaces  firsidevelop 
from  Oic  conncctive-Ussue,  and  secondarily  become  connected  with 
the  vessels;  and  it  has  eren  been  suggested  that  blood  might  bo  de- 
veloped outside  of  the  circulation,  from  the  derivatives  of  the  conneo- 
tive-tissuo  cells;  the  strife  of  the  mesh-work  would  increase  by  inde- 
pendent growth,  by  sprouting,  and  clul>flhaped  growth  of  the  conoeo- 
tirc  tissue  {HokitanAkt/).  This  hypothesis,  especially  Üic  formation 
of  blood  otilside  of  the  circulation,  has  some  objections.  3.  It  is 
asserted  that  circumscribed  dilntatioos  of' small  veins  occur  close  to- 
getlier,  and  that  at  the  points  where  they  come  in  contact  the  walla 
are  gradually  thiimed  or  entirely  disappear.  Tliis  view  is  supported 
by  the  fiict  that  these  gradual  distautiona  of  the  veins  may  occasion- 
ally be  di^linetly  followed  out  both  in  the  cutis  and  bones  when  tlie&e 
tumors  are  developing.  3.  Rindßcisch  claims  that  vascular  ectasia, 
especially  in  the  cavernous  tumors  which  form  in  the  orbital  fat,  is 
always  preceded  by  infdlration  of  the  tissues  with  small  cells,  which 
is  followed  by  a  sort  of  cicatricial  shrinking  of  the  tissue,  and  oonse- 
■  (|ucnt  tearing  apart  of  the  vessels,  whose  calibre  must  constantly  be 
increased  by  continued  atrophy  of  the  intermediate  tissue. 

For  some  reasons  I  have  long  supposed  that  both  in  plexiform  and 
ca\xmous  angiomata  there  was  some  process  similar  to  inflammation, 
but  neilbcr  \\i<i  latter  (scarcely  applicable  to  the  cavernous  tumors  in 
bones)  nor  tho  former  two  hypotheses  appear  to  fully  explain  the 
eouies  and  peculiar  differences  in  the  distention  of  the  vessels.  We 
have  still  to  meitUnn  one  difTcrcoce  between  cavernous  tumors:  they 
ore  oither  connected  with  the  large  venous  trunks,  as  sacs  to  the  lub- 
cutaoeous  veins,  or  numerous  small  arteries  and  veins  sinh  into  the 
cspexde  of  the  cavernous  tissue.  Lastly  we  must  mention  that  tlicso 
cavernous  %'cnous  ectasias  may  occur  accidentally  in  other  tumors  as  in 
6broma  and  lipoma,  as  has  already  been  mentioned.  A  few  years 
since  I  extirpated  a  lobular  lipoma,  which  bad  formed  under  the 
acapnia  of  a  vigorous  young  man,  all  of  tho  lobes  of  whJoh  had 
centrally  degenerated  to  cavernous  tissue.  Cavernous  angiomata  de- 
velop with  especial  frequency  in  the  subcutaneous  cellular  tissue, 
more  rarely  in  the  cutis  and  muscles,  very  rarely  in  bones,  but  quite 
often  in  tho  liver,  particularly  on  its  surface^  occasionally  also  in  tho 
spleen  and  ktdncya.  They  are  sometimes  quit«  painful,  other  ooms 
are  not  at  all  so. 

The  dtagitonU  of  cavernous  angiomata  is  not  always  easy;  when 
they  occur  in  the  cutis,  they  may  be  mistaken  for  more  deeply-seated 
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telangiectaaes,  alLliougU  tlie  blood  may  be  preascd  out  of  the  cavemc 
venous  tumors  more  readily  Üiad  from  telangioctaaes.     Deeply-se&t 
turoors  of  ihift  sort  are  always  diificult  to  recognize  with  ocrtainty;^ 
they  usually  show  decided  fluctuation,  uro  somewhat  comprestsiblc, 
swell  on  forced  expiration;  but  the  last  two  symptoms  are  notolwaj 
tiislincty  heaco  they  may  readily  be  mistaken  for  lipomaüif  cji-st8f ; 
«ther  soft  tumors ;  sometünea,  indeed,  this  mistake  cannot  be  aroided, 

Probably  half  the  ang^iomata  are  conp^enital,  or  at  least  develo 
soon  afler  birth.  If  they  develop  during  life,  it  is  usually  in  cliiltl 
or  youth ;  it  is  rare  for  vascular  tumors  to  occur  during  manhood  or 
old  age,  which  is  very  remarkable,  as  the  disposition  to  vascular  du- 
eases,  especially  to  ectasia'  of  the  vessels,  greatly  increases  with  ad- 
vanced age.  Not  only  the  larjirciT  arteries  and  veins  dilate  at 
time,  but  also  the  small  anastomosing  vesscla  and  eapillarics,  at  certain^ 
lociditicA,  show  visible  dilatations  through  the  skin.  On  the  {ace  of 
a  ruddy,  healthy  old  man  we  see  red  cheeks  as  wo  do  in  the  young-; 
it  is  not,  however,  the  regular  rosy  bloom  of  a  maiden's  cheek,  but 
a  more  bluish  red,  and,  if  you  look  more  closely,  you  find  numerous 
tortuous  vessels,  vbible  to  the  naked  eye;  in  some,  this  redness  occura 
in  spots,  llicso  small  vascular  ectauK  do  not  occur  in  all  old  persons, 
8o  tliat  we  must  suppose  them  due  to  a  pecuhar  predisposition.  Htnce, 
tts  wo  said,  in  spite  of  the  fact  that  advanced  age  is  more  difposetl  to 
disease  of  the  vessels  than  any  other  time  of  life,  true  vascular  tumors 
develop  almost  excJiiaively  in  youth.  There  is  no  doubt  that  the  te-J 
langiectasiie,  which  popularly  arc  often  called  "  motber'sMniLrka,"  arai 
often  inherited.  Tliis  appears  to  be  proved  by  a  number  of  stories 
about  children,  that  have  been  lost,  being  subsequently  rcct^nized  bjj 
marks  inherited  from  the  father  or  mother.  M''e  should  undoubtedlj 
leam  far  more  of  the  hereditary  transmission  of  vascular  tiunors  if  we 
would  attend  ratire  to  that  gf  diseases  of  the  vessels  generally.  Even 
if  plexiform  and  cavernous  angiomata  are  to  be  regarded  as  nnntomi- 
cally  distinct  from  each  other,  and  from  the  different  varieties  of  vz- 
rices  and  aneuntims,  it  is  still  oleur  that  a  predisposition  to  diliitutiou 
of  the  vessels  is  at  the  root  of  all  of  them ;  this  is  undoubtedly  to  a 
great  extent  inherited,  and  the  above  diseases  can  only  be  regarded 
as  dUferent  modes  of  appeanince  of  this  predisposition  at  ditTeront 
ages.  Hitherto  attention  has  been  so  exdusiFdy  paid  to  the  ana- 
tomical conditions  of  the  tumors  that  the  classes  of  diseases  accom- 
panying them  have  been  too  little  noted. 

As  regards  the  further  fate  nf  ftn;^iüoi.i,  tc1angiL-ctu£>iie,  which  are 
almost  always  congenital,  may  be  either  solitary  or  multiple.  Their 
growth  is  always  slow,  painless,  and  is  sometimes  chieJty  superficial 
again  in  the  depth,  and  usually  at  the  expense  of  the  diseased  tisst^e. 
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T^kere  U  do  doubt  that  occasionally  in  the  course  of  years  these  tumors 
ceoM  to  grow,  but  remain  unchanged.  But  iu  other  cases  the  grovrth 
continues  so  that  the  tumors,  as  I  oooe  saw  on  the  neck  of  a  boy  five 
years  old,  may  grow  almost  as  large  as  a  mao's  fist.  Fre<iuruUy  two 
or  three  tchingiccüiscs  occur  oougonitally,  or  occur  iu  quick  stioccs- 
sioo,  especially  on  the  s<^p,  more  rarely  there  are  six  or  eight,  I 
have  seen  two  cases  of  llat  congenital  plexiforoi  angioniatn  of  the  left 
aide  of  the  fncr,  which  heolctl  at  some  points,  partly  from  ulceration, 
partly  &om  uiikno^m  causes;  i.  c.,  cicatricial  while  spots  occtuml  here 
and  there,  where  the  vessels  were  obliterated,  while  in  tlie  periphery 
the  proliferation  progressed. 

Cavernous  sngiomata  are  rarely  congenital,  but  generally  occur  io 
chOdliood  or  youth,  more  rarely  later  iu  life.  As  already  rpnuirked, 
their  scat  is  chiefly  iu  the  subcutaneous  cellular  tissue,  more  frequent- 
ly iu  the  face,  more  rarely  on  the  trunk  and  extremities.  They 
often  occur  iu  lar^c  numbers,  but  in  such  a  way  that  a  certain  to»- 
eular  district  is  to  bo  regarded  as  the  scat  of  disease,  as  an  arm,  a 
foot,  leg,  or  (ace,  etc.  Besides  tlio  disfigurement,  th»  symptoms  in- 
duced are  a  certain  weakness  of  the  muscles,  and  occasionally  pain  In 
the  p»rt  affected.  Tlic  tumors  may  attain  considerable  size,  and  thus 
especially  on  the  head  prove  dangerous,  the  more  so,  as  by  further 
progress  they  cjitcr  and  destroy  the  bone.  Some  observations  that  I 
know  of  show  that  in  these  tumors,  as  a  result  of  throniboüs  of  the 
CBTcmoua  sjiacea,  there  may  be  atrophy  and  retrogression  (especially 
in  the  cavernous  tumors  of  the  liver) ;  but  complete  dtsappeornneo  of 
the  angioma  by  spontaneous  obliteration  has  not  been  observed. — 
TrtaOnent  for  vascular  tumors  is  very  varied.  The  operations  hare 
two  differcDt  objects : 

1.  Methods  almiug  at  coagulation  of  the  blood,  with  consequent 
oUitcration  and  atrophy  of  the  tumor.  Among  these  are  injecting 
the  tumor  with  liquor  ferri  sesquichloniti;  also  transfixing  them 
with  hot  needles,  or  the  galvano-caiitery,  ami  drawing  a  platinum  wire 
through,  and  subsequently  heating  it  with  the  galvano-caustic  appa- 
ratus (galv&no<austio  sctaccunt).  Wc  must  also  mention  continued 
compression  of  the  {urnor  and  ligation  of  the  afiorcot  artery.  Both  uf 
the  latter  have  gone  out  of  use,  as  they  have  proved  entirely  worthless. 

2.  Methods  aiming  at  the  removal  of  the  angioma : 

(a.)  By  ligation;  in  telangiectasis  witJi  a  broad  base  this  itiusL 
be  double  or  multiple.  A  needle  with  a  double  ligature  is  pasM'd 
through 4jnder  the  tumor;  one  ligature  is  tied  (o  one  side,  the  other 
to  the  otlier  side  of  the  base  of  the  tumor. 

(6.)  In  vaccinating  on  the  tumor,  so  that,  wbaa  the  Toodno  «cab 
&118,  the  tumor  may  bo  removed. 
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(c.)  Cauterization ;  for  this  purpose  fuming  nitrio  acid  is  best ;  it 
should  be  applied  by  a  rod  about  as  tbick  as  a  gooecHiuiU,  till  Ibe 
angioma  a&sumes  a  jcllovrJsh-grecn  color, 

(</.)  Br  extirpation  witb  the  scissors  or  knife. 

After  some  experience  m  opcrutiug,  tbc  choice  of  these  metho 
in  anj  given  case  is  not  difficult.  In  superficial  angiomata,  if  not  al-'^ 
together  too  extensive,  and  not  so  situated  that  the  subsequent  cica- 
tricial contraction  would  cause  decided  deformity,  as  on  some  parts 
of  the  hce,  I  regard  cautcrizution  with  fuming  uitrio  acid  as  the  proper 
method.  In  extennve  plexiform,  and  in  the  cavernous  angiomato,  re- 
moval with  the  knife  and  scissors  is  the  most  certain  operation.  Too 
profuse  haemorrhages  in  such  operations  may  be  prevented  partly  by 
compression  of  tbc  parts  around  by  skilled  n&^stauts,  and  tlie  rapid 
application  of  Uic  suture,  partly  by  free  mediate  ligation  of  the  whole 
periphery  of  the  tumor,  lu  many  cases  of  angioma  of  the  face  also 
extirpation  is  to  be  preferred  to  cauterization,  because  the  incision 
may  be  so  directed  that  the  subaequcut  cicatricial  coutractiou  shall 
induce  no  distortion  of  the  eyelids  or  angle  of  the  mouth.  But  there 
are  cases  where  extirpation  is  entirely  impraetieablc,  partly  from  the 
size,  partly  from  the  seat  or  number  of  such  ttunors.  I  treated  a 
child,  with  a  still  growing  careroous  tumor  which  extended  from 
glabella,  through  the  nose  and  whole  upper  lip.  If  it  had  been  de-"' 
sired  to  extirpate  this,  it  would  have  been  necessary  to  remove  the 
whole  nose  and  upper  lip ;  of  coiu-se,  this  was  not  to  be  thought  of; 
hence  I  tried  cauterization  with  heated  needles.  The  treatment  had  , 
lasted  three  months,  and  would  have  taken  as  much  longer,  altho 
a  large  part  of  the  cavernous  space  was  already  obliterated,  when  the 
motJier  of  the  child  unfortunately  lost  patience,  and  I  never  saw  it 
again.  I  prefer  this  mode  of  eautcrizaiioa  to  the  injection  of  hquur 
ferri,  as  suppuration  and  gangrene  occasionally  follow  the  ktter,  and 
OS  the  injection  is  occasionally  rendered  difficult  hy  the  6ne  eanula 
being  stopped  by  coaguln.  Tlie  other  methods  are  of  very  seeondaiy 
importance ;  vocciuation  frequently  does  not  go  deep  enough,  and  the 
Ugature  is  a  tedious,  uncertain  method,  which  b  somctimea  rendered 
dangerous  by  secondary  iusmorrhage. 


In  tbc  form  of  an  appendix  I  may  also  mention ; 

1.  Cavemoua  It/jnp/iatic  tumors  (I^-mphnngionm  cavemosum),  a 
very  rare  form  of  ney>plasm,  which  is  of  the  same  anatomical  for- 
mation as  CAvemoua  blood-tumors,  but  with  the  difference  tl>at,  in- 
stead of  blood,  there  is  lymph  in  the  mesh-work.  This  variety  of 
the  tumor  occurs  congcoitally  in  the  tongue  as  a  form  of  macroirlos- 
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eia  (ibcTO  is  also  a  fibrous  form)  ;  in  young  persons  it  eomctimcs  oo 
curs  at  dUTcrent  parts  of  the  subcutaacous  cellular  tissue  (lipS}  cheeks, 
oUin). 

9.  JVisous  vasculosuSj  the  so-collod  fire^molc ;  thla  is  a  ploxifonn 
aogioma  of  the  most  superficial  cutaneous  vessels,  which  ceases  to 
grow  from  the  moment  of  birth.  There  is  no  other  difference  be- 
tween fire-mole  and  growing  angioma.  I  have  alrctuly  said  that  there 
are  various  combiuntions  of  h^'pertropfay  of  the  skin,  pigmentation, 
ectasia  of  the  vessels,  and  formation  of  hair  in  these  oongenital  marks. 
If  these  marks  be  on  tlie  face,  and  not  too  large  (sometimes  they  im* 
plirute  half  the  face),  we  may  extirpate  them  partly  or  entirely,  and 
subäequcntly  make  a  plastic  operation,  or  wc  may  resort  to  cauterizap 
tion. 
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— Treatmeot. 

8.  SAECOHATA. 

Over  no  group  of  tumors  has  there  so  long  been  uncertainty 
about  their  anatomical  position  and  extent  as  alxiut  sarcoma.  The 
old  name,  taken  from  txap^^  flesh,  merely  meant  that  on  section  tbo 
tumor  had  a  fieshy  look;  of  course,  this  did  not  make  a  diagnosis, 
as  it  was  greatly  u  matter  of  choic«  what  should  bo  called  flesh, 
^le  attempt  to  employ  the  name  **  sarcoma ''  solely  for  tumors  com- 
posed of  muscle  filaments  [ScJuiA)^  that  is,  to  identify  it  with  thoae 
tumors  now  called  **  myoma,'*  was  not  popular.  Subsequently  the 
term  became  somewhat  more  definite,  as  it  was  made  to  include  all 
tmnors  rich  ici  cells  which  liad  no  decided  alveolar  formation,  and  were 
not  carcinomatous.  It  is  only  for  the  tost  tea  years  that  the  follow- 
ing histological  definition  has  received  general  acccptooce  and  baa 
become  quite  common.  A  sarooma  is  a  tumor  consisting  of  tissue  be- 
longing to  the  developmental  scries  of  connective-tissue  substancee 
(connective  tissue^  cartilage,  bone),  muscles,  and  nerves,  which,  as  a 
rule,  does  not  go  on  to  the  formation  of  a  perfect  tissue,  but  to  pecu- 
liar degcnerntions  of  the  developmental  forms.  Some  padiologlsta 
would  gladly  see  *'  muscles  and  nerves*'  excluded  from  Uns  drfinitlon, 
but  when  speaking  of  spindle-celled  sarcoma  I  fiball  show  why  I  caa- 
89 
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Dot  admit  this.  If  it  is  desired  to  term  the  inflammatory  neoplasise  in 
their  -various  stages  examples  of  sarcoma  {Rindfleisch)^  I  assent  to 
it,  as  this- dcfinitioa  would  agree  pretty  well  with  mine. 

After  this  anatomical  basis  was  found  for  "  sarcoma,"  it  soon  ap- 
peared that  it  could  be  diagnosed,  even  with  the  naked  eye,  and  that 
clinically  also  something  could  be  said  about  the  peculiar  course  of 
these  tumors.  As  I  think  that  the  subdivisions,  according  to  histo- 
logical peculiarities,  are  less  important  for  the  diagnosis  of  these  tu- 
mors duriog  life,  and  that  their  diagnosis,  prognosis,  and  course,  de- 
pend so  much  on  their  point  of  origin,  the  rapidity  of  their  growth, 
etc,  I  prefer  hereafter  classing  together  the  clinical  remarks  on  sar- 
coma, and  here  merely  considering  more  attentively  the  histology. 
We  shall  divide  sarcoma  into  the  following  fonns : 

Km.  lis.  {a.)   Granulation  sarcoma^  round-celled  sar- 

coma of  Virchou*,  This  tissue  is  the  same,  or 
very  like  that  of  the  upper  layer  of  granulations ; 
it  always  contains  chiefly  small  round  cells,  like 

is  some- 

^  times  scarcely  percei>tible,  again  it  is  iu  greater 

v^yV'^;S'*^'  quantities,  and  may  be  perfectly  homogeneous,  as 

L   >     ir 


\*^ft^«^'^%i^-    **  always  contains  chiefly  small  round 
•^^Sf^  ''^^^  ey^  h'^V^'^^^^'^'y  ^^'*^  intercellular  substance 

^   '^v^\^   i°  neuroglia  ( FircAowV  glioma  and  glio-sarcoma), 

^'rcoml  M5S.iflS3»  o^  »t  i«  «^iff^%  Striated  (Fig.  115),  or  even  fibrous, 

diameter».  or  may  l>e  oedcmatous  (as  in  large  mammary  sar- 

oomata).    Lastly,  it  may  also  be  reticulate,  and  so  approximate  the  tis- 

sue  of  lipoma. 

Fia.  11«. 
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TIfsuo  of  ft  e1io-Ban:oiD&,  fttter  YlrcJiOa.    Mn;piiaed  860  diUDCtert. 

(6.)  Spindle-celled  sarcoma  is  composed  of  closely-packed,  usually 
thin,  elongated  spindlc-ccUs,  so-called  filament-cells.    Usually  there 
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Is  no  intercellular  suHstance,  OGcasioaally  there  is  some ;  it  mny  be 
hoinogeueous  and  soft,  or  fibrous  ;  if  the  tibrousportiun  prcpoii'lcrotoBi, 
tlte  tumor  is  called  fibro-aarooma, 
or  fibroma.  Furmerly  this  spindle- 
celled  tissue  vras  termed  youn^ 
eounoctivo  tbsuc  (tissue  fibroplns- 
tique,  Lehert) ;  but  from  my  histo- 
g«netio  investigations  in  the  em- 
bryo I  have  long-  protested  nfjfoinst 
this  view,  for  spitidle-ccUed  tissue, 
OS  wo  usually  Bnd  it  in  these  Knr- 
ootnata,  docs  not  occur  in  embryonal 
tissue  at  any  period,  not  even  in  the 
tendons  j  the  physiological  exam> 
plo  of  this  tissue  is  young  muscle 
and  nerve  tissue;  those  Bpiadle- 
cellcd  sarcomata  would  then  be 
young  inyouiata  or  nnuromitta. 
Vtrchote  has  carritHl  the  same 
view  further,  especially  as  far  ss 
fegnnis  fiUrous  uterine  tumors  (page 
565).  I  protested  »L'-ainit  ihw 
view  of  Virchow's,  with  its  con- 
nequencea,  oa  the  diag;nosi8  ia  always  doubtfid  in  apccial  cases. 
WTifn  a  nerve  contains  a  tumor  eonsisting  of  donated  spindle- 
ccll*,  whose  ends  terminate  in  fine  filaments,  it  is  very  natural  to  re- 
gard it  as  a  neuroma  whose  elements  arc  not  fully  developed  at  any 
point.  When  a  splndlc-cellcd  tumor  is  developed  in  muscle,  and  the 
fibre-cella  ahuw  band-like  forma,  even  tine  granulation,  as  in  the  com- 
menceroent  of  striation,  there  etiuld  be  no  blame  fur  calling  these  tu- 
mors *'  myomato,"  under  the  idea  that  they  were  young  muscle-tissue 
that  had  not  ffonc  beyond  certain  Iraunds  of  development.  So  for 
there  ia  no  objection  tc»  this  view.  But  when  a  Rpindle-ccllcd  sarcoma 
OQues  in  the  cutis,  or  on  the  penis  (where  I  recently  saw  a  r-amaHL- 
able  cose),  we  may  be  very  doubtful  whether  the  case  is  one  cf  young 
neurcmia,  myoma,  or  fibroma ;  in  both  of  these  ports  there  arc  nmrea, 
muscles,  and  connective  tissue.  If,  then,  there  be  nothing'  tj-picaJ  in 
tbe  armnj^ement  or  form  of  the  eelUt,  and  tlie  hi5tohi^cal  mode  of 
origin  cannot  be  certainly  determined,  we  must  content  ourselves  with 
the  terra  "  spindle-celled  sarcoma."  At  all  events,  we  hove  to  deal 
with  a  fibrous  tissue,  whose  development  has  not  adranofxl  beyood 
tho  production  of  spitu lie-cells.  Moreover,  I  think  I  can  offim  lirom 
mj  oboervaiions  that  the  course  onJ  prognosis  of  these  tumors  acorooljr 
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depend  on  their  origin,  Iwt  Car  more  on  their  localilr,  rapidity  cf 
growth,  conBiatonce,  and  otbcr  cUuichI  couUitious. 

(c.)  Giaiit-cfU'C'i  »drcoma  is  a 
najnti  given  by  Virchow  to  a  variety 
of  florooms  containing  \*ery  biri;o 
cells,  wlitf'h  arc  partly  round,  partly* 
polymorplious,  and  supplied  w  ith 
many  offshoots  (Fig.  118).  These 
cells,  which  normally  occur  in  the 
medulla  of  the  bones  of  the  fLBlus, 
alllough  not  so  large  as  in  tumors, 
have  excited  great  astonislirocnt  by 
tlieir  size ;  they  are  the  largest  un- 
fyrnted  protoplasm  collections  that 
have  been  seen  in  man ;  tbi'-y  may 
contain  thirty  or  more  nuclei,  and 
their  origin  from  a  simple  coll  by  a  series  of  transformalirjns  i«  gej>- 
erallj  easily  followed.  These  giant-eeila  occur  in  spiudle-cellod,  its 
well  as  in  fibro-surcoma ;  they  occur  somewhat  smaller  si>onulically, 
and  are  also  found  in  gninuluüou  and  myxosaroomala.    They  are  most 
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frequent  in  the  central,  less  so  in  pcnoslcal  sarcoma,  but  I  have  soon 
them  even  in  muscle-sarcoma.     By  tbeir  size  thoy  occasionally  give 
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tlie  tissue  an  apparontly  alveolar  (Fig,  119)  alructure,  und  by  fioften- 
JDg  nmy  lead  to  formatioD  of  cysts  (a),  or  may  oftsify  {b), 

A  peculiar  formation  from  sarcoma  which  is  allied  to  the  giant- 
ccU,  although  never  growiDg-  very  larj^^may  be  mentioned  here.     Iir 
a  granulatioii-sarcoina  of  the  dura  mater,  which  uc- 
cideulally  fell  into  my  hands,  there  were  great  num-  pui.  iso. 

hen  of  ß;Iobular,  multiuucleated  cells,  which  were 
stirronndcd  with  a  mcmbranc-likc  connected  layer  of 
Bpindle-cells  (Fig.  120).  I  hazard  uo  explanation  of 
these  elements  but  suspect  thai  they  are  associated 
with  the  fornmtion  of  tufts  on  the  oerebral  mem- 
branes, and  with  tufted  fibrb-sarcomata,  wliiirh  I'lr- 
cAow  calls  brain-sand  tumors  (psammoDe)^  when  they 
contain  brain-sand 

{*l)  Xct'CcUtd sarcoma,  JWucous  aarcoma.  (Ge- 
latinuus  sarcoma  of  Rokitaitsky.)  For  the  offiüioot« 
Irom  cells  Co  derelop  well  and  be  distinctly  seen, 
there  must  be  considerable  soft  intcrco-llular  sub- 
stance  present.  Ueuce  sarcomata  with  gelatinous 
mucous  intercellular  substance  which  contain  any  stellate  cells  are 
tlie  most  beautiful.  But  this  is  not  always  the  case.  Tbcre  ore  also 
f^raiiulation-fiarcomatn,  that 

have  a  chiim  to  l>e  regarded  Fm.  I'ii. 

as  mucous  or  gelatinous  tu- 
morsw  If  we  should  wish 
to  class  the  tumors  from  the 
above  groups,  wlien  they 
appear  gelatinous,  together 
because  they  contain  much 
mucous  f/Jv'^a)  we  rosy  call 
tJicm  myxomnta  (  iVrcAow), 
or  retain  their  old  name,  nA- 
loDcmn  {J,  MiUkr.)  Vir- 
cJiote*$  true  mucous  tissue 
(Fi^.  121)  undoubtedly  lic- 
longs  to  the  developmental 
series  of  the  connective  tis-  ^ 
taes)  oecasionally  it  also 
OOOurs  In  mucous  granula- 
tions. Uut  frequently  also 
wc  6nd  splndle-cclU  an<l 
round  cells  in  myxoma,  and, 
if  there  be  at  the  same  tmic  the  •pheno-paiuia«  ttn** 
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Kay  devclojicd  cartiUifrn,  the  mucous  tissue  m&jr  ho  rr^ordod  as  young 
or  soft-caod  cartilajL-tisauo-,  wliich  becomes  Ibo  more  probable  if  n 
myoxuma  cootoms  Uouoy-ooinb-Ukc  septa  such  as  &ro  found  m  chao- 
droma.    We  m&y  use  the  terms  myxosarcoma,  myxochondroma,  etc. 

(fl.)  Alveolar  sarcoma.  This  rare  form  of  tuuior  (ocüurring  in  the 
cutis,  muscle,  and  bone)  is  very  difficult  to  characterize  aiüatomically ; 
^m  the  size  and  »rrangemciit  of  iLs  cells,  It  may  in  spot«  so  much 
resemble  carduomn,  that  I  would  uot  trust  myself  to  decide  correctly 
on  every  piece  of  such  a  tumor  placed  under  the  microscope.  The 
cells  of  these  eleinunts  an*  much  larger  than  Ij'inph-o::!!»«,  about  the 
Mze  of  cartUa'jc-cclls,  or  of  moderately  lar^e  flat  epithelium,  and 
usually  have  one  or  more  loi^  nuclei,  with  gitstcuing  nucleoli.  The 
cells  are  cinljc<lded  in  a  fihroua,  or  more  rarely  homojafcncous,  .slightlv- 
derclopcd  intca'cllular  substiuicc  of  exquisite  alveolar  iype^  in  sunh  a 
way  tliat  they  lie  together  separately,  or  more  rarely  in  groups  (Figs, 
133  and  123).    They  arc  most  intimately  connected  with  the  fdires. 


fM.nL 
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Almtv  larcoma  fran  tin  dellnid  mmd«, 
KftgnUnl  if»  dUmeton. 


Atnelar  ureoou  ftmn  la«  Ubli. 


and  are  difficult  to  detach  from  tbo  fibrous  mass.  The  latter  two  pts 
culiarities  arc  imiK>rlant  for  the  histological  diagaoais  of  "sarr-onia," 
for  they  show  tbu  large  colls  are  connective-tissue  cells,  not  epithelial 
cells,  as  in  true  oaranoma-tissue.     Occasionally  the  cellular  clement« 
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tbeae  strootnata  lie  in  imniecUate  contact,  without  any  iaierccUulmr 
»ubstanoe;  the  resemblance  to  epithelial  c&rcinoina  'may  prove  do- 
ccptiTC  Virc/iow  has  described  and  deduced  this  form  from  soft 
warta  of  the  cutis. 

{J\)  Pif/mentary  sarcoma.  Jtfdanotic  sarcoma.  Mcianoma.  All 
these  names  indicate  pigment  formation  in  sarcoma.  This  pigment, 
trhicU  is  usually  granular,  rarely  diO'use,  is  brown  or  black,  Lies  almost 
always  in  the  cells,  rarely  in  the  intcrcelhilar  substance.  Part  or  the 
whole  of  the  tumor  may  be  faintly  or  distinctly  black.  Any  of  the 
above  forms  of  sarcoma  may  occasionally  be  pigmented,  but  I  have 
most  frCijiiently  found  tliis  to  bo  the  case  in  the  last  form,  and  in  the 
spin diocc'I led  sarcoma.  Melanomata  develop  most  frequently  iu  tbo 
cutis,  especially  of  the  foot  and  hand,  but  also  on  tbc  head,  neck,  and 
trunk. 

The  arrangement  of  the  cellular  elements  in  sarcoma  depends,  on 
the  one  band,  ou  certain  directions  of  the  fibres  or  fibre-cells  in  tbe 
tissue  of  the  tumor;  on  the  other,  on  the  form  of  the  vascular  netp 
work  ;  from  these  eireumstances,  ns  well  as  from  the  development  of 
giant-cells,  or  similar  formations,  there  may  result  an  arrangement  of 
.  the  tbsuc  of  the  tumor,  scarcely  distinguishable  from  the  areolar 
formation  formerly  ascribed  exclusively  to  carduoma-tissue.  This 
should  not  astooish  you,  for  in  cartilage  also  we  hai*c  a  t}*jte  of  cavi- 
ties with  enclosed  collsj  and  also  the  net-work  of  the  lymphatic  glands, 
which  undoubtedly  lielong  to  the  system  of  oonncctive-tiasue  sub- 
stances, but  must  also  l>e  termed  akcolar  formations. 


Gknmng  now  to  the  s^-raptoms  of  sarcoma  perceptible  to  the  naked 
eye,  wo  must  first  state  that  in  most  cases  these  neoplasia  have  a 
roundi^h,  sharj)ly -bounded  form,  indeed,  arc  usually  distinctly  encap- 
aulatod ;  Ibis  in  a  rerj'  important  distinguishing  mark  from  infiltrated 
carcinoma.  Sarcoma  very  rarely  appears  on  surfaces  (whether  free  or 
sue-like  membranes)  in  a  popillary  or  polj-pous  form ;  still,  there  are 
non-glandular  nasal  and  uterine  l^lypi,  also  soft  warts  on  the  skin 
and  mucous  membrane,  which,  from  their  histological  slrueture,  can 
only  be  classed  among  tbc  sarcomata.  The  consistence  and  color  of 
BaroomatA  vary  so  much  that  nothing  general  can  be  said  about 
them  ;  they  may  be  as  bard  as  cartilage,  or  of  gelatinous,  nearly  fluid 
consistence.  On  incision,  the  tumor  may  appear  bright  red,  while, 
yellowisli,  brown,  gray,  black,  dark  red,  and  different  shades  of  all 
these  colors  may  appear  on  the  same  cut  surface,  apart  from  the  pi^ 
mentation ;  this  de[>cnds  espcdully  on  their  vascularity,  and  on  more 
or  less  recent  extravasations  of  blood  in  the  tumor.    The  vascularity 
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varies  gre&Üy;  somctinics  there  is  only  a  scanty  net-work  of  vesadft^ 
ag&in,  the  tumor  is  like  b  sponge^  irarorsed  by  cavernous  veins.  We 
must  here  meiitjoD  amotlicr  peculiarity  of  sarcoma:  it  is  orcnsionally 
BO  white  that,  if  it  be  soft  at  the  same  time,  it  greatly  reseaibles 
brain-matter.  Tliis  meduäctry  aearcoma  (encophuluiJ)  usually  has  all 
the  malignant  qualities  of  sarcoma  in  the  highest  grade,  and  is  much 
feared ;  it  may  have  any  of  tlio  above-described  histological  charac- 
ters. Tumors  which  may  be  loni  up  iuLo  bundles  in  certain  dircrtions 
have  been  called  sarcoma  fosciculatum  (formerly  carcinoma  fascicu- 
latum).  The  anatomical  metamorphoses  that  take  place  in  sarcoma  1 
are  various:  the  different  modes  of  softening  predominate;  mucous] 
•oftening,  ewn  to  the  formation  of  mucous  cyats,  futty  and  cheegy 
d^geoentions,  arc  frequent  Ossißcaition  is  very  common  in  sarco- 
mata conncoted  with  bone,  and  may  go  on  until  tlie  whole  tumor  is 
more  or  less  completely  transformed  to  bon&  Cicatricial  shrinkage , 
scarcely  ever  occurs  in  sarcoma  ;  this  is  another  important  difference 
from  carcinoma-  Ulceration  from  within  outward,  oi>ening  out  like  a 
crater,  is  rare ;  sarcomata  of  the  cutis  ulcerate  early,  without,  however, 
causing  extensive  destniction  ;  uleenition  of  hard  sarcomata  oocaaioD- 
ally  produces  well-developed  granulations. 

The  diagnosis  of  sarcoma  during  life  is  made  by  attending  to  X\ie 
following  points:  Sarcomata  develop  with  |)eculiar  frequency  after 
precedent  local  irritations,  especially  after  injuries ;  cicatrices,  also, 
are  not  unfrcquently  tlie  scat  of  these  tumors ;  black  sarcomata  may 
come  from  irritated  moles.  Skin,  muscles,  nerves,  bone,  periosteum, 
and,  more  rarely,  glands  (amoDg  tlicsc  the  mamma  most  frequently), 
are  the  seals  of  these  tumors.  Siircomat^  are  rarest  in  children,  rare 
between  ten  and  twenty  years,  most  Trequcnt  in  middle  life,  and  rarer 
again  In  old  age  According  to  my  observation,  men  and  women  are 
affected  with  equal  frequency.  If  these  tumors  be  not  located  in 
or  on  uervc-trunks,  they  arc  usually  painless  till  they  brenk  out.  If 
the  sarcoma  be  in  the  subcutaneous  oelluW  tissue  or  In  the  breast,  it 
may  be  felt  as  an  encapsulated  movable  tumor.  Tlie  growth  is  some* 
times  rapid,  sometimes  slow  ;  the  consistence  varies,  so  that  it  can  < 
scarcely  be  used  as  a  point  in  diagnosis. 

Cottrse  and  proffnotU.  A  sarcoma  may  develop  solitiirily,  may 
remain  so,  and  never  rctiim  after  operation.  It  may  develop  as  soli- 
tary OP  multiple,  and  return  after  repeated  extirpation;  metastatic 
tumors  may  form  in  tlie  lungs  or  llpcr,  and  thus  this  disease  may  cause 
death  in  three  months.  You  see  that  the  greatest  bcniignity  and 
greatest  malignity  may  be  united  in  tliis  one  group  of  neoplasia ;  in- 
deed, I  can  assure  j-ou  that  two  sarcomata  of  the  most  similar  bistu- 
kigical  qualities  (usually,  however,  with  different  consistence)  may 
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differ  enliroly  iu  eoiirsc  From  tins  circumstance  tlio  greatost  objoe* 
tioDS  have  been  made  to  putliolog^ical  histology;  it  mu&t  be  acknowl- 
edged tliat  the  histolnpicnl  structure  of  a  tumor  by  no  means  oorre- 
sponds  to  ita  cJiiiic.il  course ;  but  for  this  reason  to  cast  a  slur  uu 
anatomy  trould  be  just  as  strange  as  to  blamo  it  because  we  cnanot 
oerlairüy  distingnish  between  the  micmsoopic  preparations  of  a  sali- 
vary, lachryniü],  or  mucous  gland,  although  they  play  very  different 
ports  iu  the  organism.  We  must  first  orercomc  the  habit  of  seeking 
EpeciBc  anatomical  forms  for  specific  functions.  But  there  Is  uo  luck 
of  indications  for  prognosis  in  regard  to  any  sarcoma.  AVc  sliidl 
hereafter  speak  of  the  importance  in  this  resx)cct  of  the  locution  of 
the  tumor;  the  eonsistcnce  is  important,  firm  sarcomata  arc  of  better 
prognosis  than  soft  oaes ;  alveolar  forms  are  of  especially  bad  prognosis, 
and  f>till  more  so  arc  the  soft  p^inulation  and  ppindlc-ecUed  sarcomata, 
which  usually  nppcar  in  the  medullary  form;  black  sarcomata  are  also 
especially  dangerous«  the  firm  ones  being  less  rapid  iu  their  course  than 
the  »oft.  The  rapidity  of  tlio  growth  first  appearing  is  very  impor- 
tant for  the  prognosis;  this  is,  moreover, in  proportion  to  the  consist- 
enco;  if  a  s;ircoma  has  tuken  tour  or  fi%-e  3'ears  to  attain  the  size  of  a 
ben*s  egg,  the  prognosis  is  not  so  bad ;  if  in  four  or  five  weeks  it  has 
grown  to  the  size  of  a  fist,  it  is  very  bad.  A  sarcoma  may  be  mis- 
taken for  n  oold  abscess ;  I  know  of  one  case  whore  a  sarcoma  of  the 
abdominal  walls  developed  so  rapiJIy  that  at  first  it  was  diagnosed  to 
be  furuncle.  In  a  few  months  the  patient  was  co^*ered  with  saroo* 
mata^  and,  in  less  than  three  months  from  the  deveJopment  of  the  first 
tumor,  she  died  from  the  disease  attncking  the  lungs.  Sometimes, 
however,  a  slowly-growing,  firm  sarcoma  is  followed  by  one  of  rapid 
growth,  but  the  reverse  of  this  never  occurs.  Usually,  sarcomata 
develop  in  strong,  well-nourished,  often  in  particularly  healthy  and  fat 
persons;  I  siivr  a.  tnedulluri,'  sarcoma  of  the  mamma  in  a  blooming, 
strong,  healthy  girl  eighteen  years  old ;  she  died  of  sarcoma  of  the 
lungs  a  few  months  after  operation.  The  mode  of  development  of 
sarcomata  which  appear  successively  is  very  characteristic.  The  first 
tumor  is  complcteJy  extirpated ;  after  a  time,  in,  under,  or  near  the 
ciaitrix,  a  new  tumur  appears ;  this  also  is  oomplctely  removed ;  ogiCiti, 
A  new  tumor  appears  at  the  point  of  operation,  or  at  a  slight  disttince 
from  it,  and  near  it  other  new  ones ;  the  patient  begins  to  eroaciato ; 
possibly  further  o[K>ralion3  are  not  pmcticiible,  marasmus  occurs,  pos- 
sibly lung  or  liver  tumors,  with  their  symptoms,  develop;  the  pnticut 
dies  Crom  suppuration  from  the  jmmary  tumor,  or  from  disease  of  in- 
ternal organs.  The  course  just  described  differs  Crom  that  of  carei- 
noma,  beoause  in  the  latter  contuiuous  recurrence  is  the  most  frequent, 
while  in  sarcoma  tiie  regional  predominates,  provided  the  tumor  has 
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been  entirely  extirpated.  This  may  readily  be  explained  by  tlie  fact 
that  the  bounds  of  infiltrated  carcinoma  are  much  more  difficult  to 
determine  than  are  those  of  encapsulated  sarcoma :  hence,  ceteris  pari- 
biiSj  the  latter  may  be  more  certainly  removed ;  if  portions  of  Bar- 
coma  be  left,  of  course  there  will  be  continuous  recurrence.  After 
complete  extirpation  of  sarcoma,  years  may  elapse  before  the  regional 
recurrence,  and  sarcoma  may  always  remain  a  local  trouble  for  years, 
possibly  till  death.  I  know  one  case  of  fibro-sarcoma  of  the  back  of  the 
head,  where  it  was  twenty-three  years  from  the  development  of  the  first 
tumor  till  death  from  recurring  tumors  ;  meantime,  the  patient  was 
operated  on  five  times,  and,  on  each  occasion,  he  was  cured  for  some 
time.  From  an  old  woman  I  extirpated  a  medullary  sarcoma  (alveolar 
cancerous  form.  Fig.  122)  from  the  deltoid  muscle ;  the  wound  had 
scarcely  liealcd  when  a  new  sarcoma,  like  the  first,  formed  in  it ;  now 
the  woman  remained  perfectly  well  four  years,  then  a  new  tumor  came 
in  the  deltoid ;  it  was  removed  by  an  operation,  probably  imperfect, 
and  recurred  in  the  incomplete  cicatrix ;  exarticulation  of  the  arm  was 
followed  by  recurrence  in  the  pectoral  and  latissimus  muscles,  and 
death  from  sarcoma  of  the  lungs  and  pleurisy.  A  year  sine«,  I  extir- 
pated a  melanotic,  large-celled  sarcoma  from  the  scalp  of  an  old  man, 
from  whom  Schuh  had,  six  years  previously,  removed  a  similar  tumor; 
up  to  the  present  time  there  has  been  no  recurrence.  MTien  we  am- 
putate the  thigh  for  sarcoma  of  the  leg,  after  years  it  may  recur  in  the 
amputation-cicatrix,  and  be  followed  by  sarcoma  of  the  lungs.  The 
looal  tendency  to  recur  cotdd  be  explained  by  an  extensive  sprinkling 
of  seed  in  the  vicinity  of  a  tumor,  if  the  recurrences  succeeded  each 
other  rapidly,  but,  when  years  elapse  between  the  recurrences,  this  ex- 
planation will  hardly  answer,  for  it  is  not  very  probable  that  tumor- 
cells  would  He  quiet  in  the  tissue  for  years,  and  then  suddenly  shoot 
out  like  an  old  seed.  I  know  no  explanation  for  this  mode  of  recur^ 
rence.    The  course  of  the  infection  is  very  peculiar  in  sarcoma ;  I  think 

1  was  one  of  tlie  first  to  show  that  it  is  an  essential  peculiarity  of  sai^ 
coma,  that  it  does  not  attack  the  lymphatic  glands,  or  does  so  quite 
late  in  the  disease.  The  course  of  sarcoma-infection  goes  chiefly,  if 
not  exclusively,  through  the  veins — not,  as  in  carcinoma,  through  the 
lymphatic  vessels.  Sarcomata  of  the  lungs  are  mostly  of  embolic 
origin ;  it  seemä  that  the  walls  of  the  veins  in  sarcoma  are  very  readily 
traversed  by  the  tumor-substance,  and  their  calibre  filled  with  friable 
masses  of  it,  which  thence  pass  into  the  lungs.  Tlie  number  of  the 
secondary  sarcomata  is  often  enormous,  the  whole  pleura  and  peri- 
toneum may  be  covered  with  them.  In  this  respect,  the  melanotic 
forms  almost  appear  to  dispute  the  precedence  with  the  medullary. 
Primary,  only  partially-pigmented  tumors  are  occasionally  followed 
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by  perfectly  black  and  also  by  perfectly  wliite  secondary  tumors,  Sar* 
eoin&ta  of  the  lungs  ore  almost  altvajs  of  the  ^^nulatJon  variety.  In 
tlie  liver  I  have  seen  secondary,  very  beautifully  pigmented,  spindle» 
OL'lled  Rnrcomata ;  the  fomis  uf  priuiar)'  and  secondary  sarcomata  thus 
vary  greatly. 

Topographi/  ofsarcorna.  As  the  above  general  remarks  are  in- 
sufiicictit  for  practice,  we  must  study  more  accurately  different  forms 
of  sarcoma  in  certain  tissues  and  in  certain  parts  of  the  body. 
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Ssrcomata  occur  quite  often  iu  hollow  bones  (mreloid  tamots  Or 
central  osteosarcoma),  usually  in  the  form  of  giant-ccUed  sorooois; 
they  espec-iiilly  attack  the  lower  jaw,  next  the  tibia,  radius,  and  ulna 
(Figs,  12-4  and  125).  Tliose  tumors  often  coataiu  mucous  cytits  and 
BphericiU  or  bmnchcd  osseous  formations;  they  arc  circumscribed  nod- 
\iIl-,  mostly  forming'  in  tJie  meilullnry  cavity,  which  gmdually  destroy 
the  bone,  but  in  such  a  way  that  new  bone  is  constantly  developed 
from  the  periosteum,  so  that  the  tumor,  even  if  very  largp,  often  re- 
mains cx)vcred  catinrly  or  partially  by  a  shell  of  boae;  the  diseased 
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bone  then  ftppean  puffed  up  like  a  bladder,  and  the  tumor  docs  not 
alvrajt  cause  a  complet«  solution  of  its  continuity.  When  lliese  sar- 
comata occur  in  tlic  lower  extremi- 
ty, they  bcoomt!  \*cry  vascular ;  num* 
bors  of  snmll  tmumalic  aneumma 
develop  iu  them,  and  a  true  ancuri»* 
jmal  inunnur  may  be  heard  in  them, 
'so  tliat  ihcy  are  often  considered 
and  described  as  true  bone-aneu- 
rising.  The  cystosarcomata  and  oom- 
pound  cyats,  which  are  occasionally 
Been  in  l»  iiic^i,  especially  in  the  lower 
jaw,  also  in  large  hollow  Inme?,  hare 
usually  dcvclofwd  from  osteosaroo- 
Diat«  (Fig-,  126).  Cent»!  osloosar- 
comnta  nre  usually  si»litary,  very 
rarely  genendly  infectious.  In  the 
lower  or  npjKW  jaw  they  arc  apt  to 
oomo  at  the  time  of  the  second  den- 
tition, rarely  itt  llie  Brst ;  in  tlie 
long  Ixmea  I  have  only  soon  them 
at  middle  age;  of  tha^ tumors  called 
epulis  (the  word  means  located  on 
the  gums)  a  lar;re  number  belun^  to 
theio  giant-cfllcd  sarcomata ;  tlieir 
location  on  the  gums  is  generally 
only  apparent ;  they  usnidly  Rpring 
OoMpcnndejritomioruietldeb.tfuri'Aoa.    from  cnvitie«  in  the  tcetl;,  and  liare 

slarted  from  carious  roots  of  teeth. 
Somo  alito  cidl  epithelial  cnnccr  epulis;  it  is  well  cither  not  to  use 
such  terms  or  to  restrict  them  by  certain  adjectives  ;  as  sarcomatous, 
fibrous,  carcinomatous  epulis,  utc.  Peripheral  osteosaruomata  or  peri- 
osteal sarcomata  (ostcoid-choudromuta  of  l^/rc/iotr)  are  qmte  moli^ 
nant ;  they  either  bare  gfranulntion  structure  with  osteoid  tissue  as  in 
osteophitcs,  and  are  partly  ossiBed ;  or  they  are  very  large-celled 
myxosarcoma ta,  also  partly  osaified.  llic  rapidity  of  the  coinsc  vanes 
greatly;  sarcomata  of  the  lungs  have  been  obs<!rved  after  them. 

Bpindlc-cclled  sarcomata  are  found  especially  oiVn  in  muscles, 
fa5cin;,  and  cutis ;  they  arc  locally  very  infectious,  and  often  return 
fifter  extirpation.  Myxonarcomata  come  in  the  cutis  and  sulscutnneous 
ocUular  tissue,  and  with  the  naked  eye  are  often  difHcult  to  distin- 
guish from  cedematous  soft  fibromata.  The  nerve»  also  arc  relatively 
utlen  the  scat  of  multiple  sarcoma.    The  more  rapidly  the  primary 
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tumors  have  f^ro^ni,  and  the  more  "raedallarjr"  Üieir  appearance,  the 
more  dangerous  they  are.  I  find  that  all  ages,  except  perhaps  chUd- 
boot],  are  e<iim11y  tlisposcd  to  these  tumors. 


Vn.lff. 
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Porlmtoal  mroomi  of  thf  tlMa  frr<ni  a  ^Htj,  fmni  tho 
ciilleclt<ia«t  Ui9>ur){1cfilcILQlcuf  lltelialfonilty 
«iBedlB. 


Soctkio  of  Tis.  UT. 


When  sarcoma  develops  iu  a  gland  it  almost  always  oontoin-s  glan- 
dular elements,  which  may  lie  jr<^*»i*-ly  «changed  in  form,  acd  some  of 
which  may  be  newly  ftmiied,  Heia"«?,  pure  adenomata  (xvliich  nru 
Very  rare)  may  be  difCcull  to  difitioi^sh  from  sarcomata  that  have  de- 
rclo^vod  in  glands  (adeno-saroomata).  Glands  are  by  no  means  equally 
di^;Hlsed  to  the  development  of  soreoraa :  we  shall  briefly  state  tlie 
loc-iUlies  whore  they  are  most  frequently  found. 

The  female  manimn,  more  thnti  any  other  gland,  is  subject  to  them 
tumors.  Sarcomata  of  the  mamma  arc  roundub,  lobular,  noduIatoJ 
tomors  of  firm,  el.istie  eonsistenrc;  the  disease  may  attack  a  larpc  or 
small  iKirtioa  of  the  lolies  nf  the  gland ;  as  a  rule,  only  one  breast  is 
attacked  and  only  at  one  point ;  at  other  times,  scvend  small  nodules 
occur  at  the  same  time  in  one  gland.  These  tumors  grow  Tcry  slovly, 
Cftu&c  no  pain;  like  alt  sarcomata,  they  ore  8hart>1y  Ixvunded  from  Uio 
healthy  parts,  hence  tbej  ore  movable  in  the  glandular  pareodbyma ; 
vhen  they  grow  largo  {ip  the  course  of  years  tbcy  may  attain  tho 
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size  of  a  man*s  head)  they  almost  always  form  cystosarcomata ;  in 
the  course  of  time  they  become  softer  and  cause  pain ;  ulceration  also 
occurs.  Tlie  anatomy  of  these  tumors  has  always  excited  great  inter- 
est. As  the  glandular  elements,  acini  as  well  as  excretory  ducts, 
were  found  in  them,  it  was  formerly  supposed  that  they  had  developed 
in  the  tumor ;  hence  these  tumors  were  called  partial  hypertrophies 
of  the  mamma.  I  consider  this  view  incorrect,  and  think  that,  by  ex- 
amining a  great  niany  of  these  tumors,  I  have  satisfied  myself  that  pri- 
mariJy  and  chiefly  there  is  a  development  of  sarcoma  in  the  connective 
tissue  around  the  acini,  the  latter  being  preserved,  although  they  may 
l>e  changed  in  various  ways.  The  distention  of  the  gland-ducts  causes 
cysts,  at  iirst  slit-shaped,  subsequently  more  roundish,  with  muco- 
Bcrous  contents,  whose  development  we  shall  immediately  follow. 
The  tissue  of  the  neoplasia  itself  is  usually  composed  of  small,  round, 
spindle-shaped,  rarely  of  branched  cells,  with  considerable  developed, 
fibrous,  sometimes  gelatinous  intercellular  substance.  In  some  of 
these  tumors  the  fibrous  tissue  may  be  so  prevalent  that,  in  consist- 
ence aud  constitution,  the  entire  tumor  may  resemble  fibroma.  Acci- 
dental cartilaginous  and  osseous  tissue  are  occasionally  observed,  but 
are  very  rare,  and  have  no  influence  on  the  course  of  the  disease.  If 
the  growth  of  these  tumors  were  regular  throughout,  the  excretory 
ducts  and  acini  of  the  glands  would  be  equally  enlarged  or  compressed ; 
for,  if  you  imagine  a  part  of  the  gland,  say  a  lobule,  spread  out  as  a 
surface,  and  suppose  the  basis  to  which  this  surface  is  attached  en- 
larging, the  epithelial  surface  must  also  enlarge.  But  the  glands 
may  be  regarded  as  surfaces  bulged  out  in  many  places,  so  that  this 
representation  is  quite  proper.  Such  a  regular  growth  in  all  parts  of 
a  gland  never  or  vcrj'  rarely  occurs ;  tlie  result  is,  that  frequently  only 
the  excretory  ducts  elongate  or  enlarge  much ;  tliis  induces  the  slit- 
shaped,  elongated  cysts,  visible  to  tlie  naked  eye  ;  but,  by  simultane- 
ous distention  of  tlie  glandular  acini,  roundish  cysts  are  often  formed. 
In  this  stretching  of  the  sacculated  glandular  surface,  the  epithelium 
increases  and  develops  to  a  higher  stage,  inasmuch  as  the  small,  round 
epithelial  cells  of  tlie  acini  increase  greatly,  and  change  to  a  layered- 
cylindrical  epithelium.  The  glandular  substance  thus  altered  secretes 
a  muco-serous  liquid,  a  very  minute  portion  of  which  is  spontaneously 
evacuated  from  tlie  nipple,  while  most  of  it  is  retained  in  the  tumor, 
and  serves  to  dilate  the  already  distended  glandular  cavity  (retention 
and  secretion  cysts). 

Then  the  tumor-substance  again  grows  into  these  cysts  in  the  form 
of  lobulat<?d,  leaf-like  proliferations  (cystosarcoma  phyllodes,  prolife- 
rum ;  John  Mailer),  so  that  the  cut  surface  may  thus  acquire  quite  a 
complicated  appearance. 
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The  relation  of  this  cjat-dcfelopment  to  tlic  sarcmma  (the  nature 
and  course  of  the  disease  is  not  much  inilucnucJ  by  the  fornier)  varies 
greatlv  in  these,  as  in  all  cystosaxcoraata. 

Mammary  and  cysto  sarcomata  are  not  very  rare,  but  are  fiir  less 
frequent  than  the  canecra  of  the  breast,  which  we  shaU  herenftor  men- 
tion.    The  disease  is  most  frequent  in  j-oung  married  women,  but 
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also  oof^urs  shortly  before  puberty — rarely  after  the  fortieth  year  of 
life.  The  growth  of  tliese  tumora  is  very  slow,  aiid  is  jminless  before 
they  become  large;  later,  however,  they  are  accompatiicd  by  piercing' 
paioA ;  a»  the  tumor  may  grow  as  large  as  a  man'^s  head,  and  ulcerate, 
it  may  prove  very  troublesome.  Some  of  these  6an?omati  have  the 
peculiarity  of  swelling',  and  becoming  slightly  painful  slinrtly  before 
and  during  menstruation.  In  this  discas«*,  tlie  genend  health  in  not 
affected,  except  tliat  in  large  ulcerated  tumors  the  patients  enmciAii^ 
become  antcmic,  and  acquire  a  suffering  loolc.     The  course  of  the  dtA> 
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eue  moy  vary ;  tbore  ans  not  a  fcw  cases  wbere  small  sarcomata  of 
the  bn>n«t,  winch  perhaps  came  alter  the  ür&i  con6nemeDt,  spontane- 
ODsly  disappL'aivd  in  the  eourao  uf  tiiuc,  or  el^  remained  for  the  rest 
of  lifo  without  doing  any  barm;  but  in  most  cases  these  tumors  grow 
grntl  ually,  until  they  are  operated  for ;  if  this  is  not  done  till  late,  when 
the  tumors  hare  become  large,  and  the  wouicu  liave  attained  old  age, 
thoy  may  become  infcctiouR,  In  young  girls  and  women,  when  a 
slowly-growiog  sarcoma  of  the  mammary  gland  is  extirpated,  it  does 
not  usually  reappear.  If,  however,  the  aarooma  first  appears  bctweoo 
tlie  thirtieth  and  fortictli  years,  we  hare  to  fear  general  sarcoma  infeo 
Uon,  or  actual  transformation  to  carcinoma  by  epithelial  prolifenition. 
I  conatdcT  it  advisable,  in  all  cases,  to  cxtiqmte  these  mammary  aar- 
oomata  early,  as  vre  never  know  exactly  what  their  future  course  will 
be.  1^0  diagnosis  is  often  difBnuIt;  small,  nodular,  lobulated  hard- 
cnings  may  occur  in  the  breasts  from  chronic  inilaromation,  especially 
during  and  after  Inettttion,  wbich  pass  off  sptintaneously,  or  mider  the 
use  of  iodine.  We  often  liavo  to  decide  from  the  course  whether  the 
case  is  one.of  chronic  inflaraniation  which  may  subside,  or  an  actual 
tumor.  Even  the  most  noctuate  anutomicol  examination  is  here  of  no 
avail,  for  young  sarcoma-tissue  cannot  be  distin^i^hcd  £rom  inßani- 
malory  neoplasia.  This  is  another  case  wbere  the  boundary  between 
chronic  inHaminatory  neoplosise  and  tumors  cannot  be  accurately 
draw  a. 

A  second  orgnn,  in  which  adcno-sarcoma  and  adenoma  develop,  is 
the  salivury  glaud  The  tumors  that  form  here  ore  usually  quite  firm 
and  elastic,  ore  tolerably  morable  and  grow  very  slowly  ;  they  oouur 
in  the  parotid  more  frequently  than  in  the  sul>-masillory  gland,  and 
very  rart^ly  in  tlie  sublingual.  As  seen  by  the  naked  eye,  tlie  anatomi- 
cal characteristics  ^-ary  greatly  ;  the  tumor  is  always  distinctly  bounded 
by  a  capsule,  which  is  very  intimately  connected  with  the  gland-tissue. 
The  substance  of  the  tumor  may  be  of  pulpy,  cartilaginous  or  fibrous 
consistence,  it  may  be  ossified,  or  calcified ;  it  often  contains  cysts 
of  briny,  gcLitinous,  or  scmus  fluiiL  Histological  examination  of  tliese 
tumors  shows  that  thctr  softer  parts  consist  of  spiudlo-cclls  and  stellate 
coUs,  sotnclimes  with  a  digLl,  again,  with  a  large  amount  of  mucous 
or  cartilaginous  intcrcclluliir  substance;  thoro  are  also  ncwly-fonned 
gland-tubes.  In  rare  cases,  tlte  tumor  consists  almost  ezclusirely  of 
cartilage,  but  very  frequently  tliere  is  some  sarcomatous  tissue  present. 
These  tumors  nmy  dcveloj»  fi-om  the  time  of  puberty  to  tUo  fortieth 
year;  they  grow  very  slowly  and  painlcs&ly,  and  particularly  slowly 
when  they  do  not  form  till  middle  a^.  Although  they  never  retro- 
gmde,  small  tumors  (say  as  Ini^  as  an  og'g)  of  tliia  variety  may  ceas« 
growing  late  in  life.     If  these  tumora  bo  extirpated  from  young  pa* 
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üenta,aa  a  rule,  they  do  not  return.  But  later  in  life  they  often  rccar 
•ftcr  extirpation,  and  return  so  quickly,  that  they  gradually  grow 
det-jjer  iu  llie  neck,  uud  finally  become  inarrcssible  to  the  knife;  the 
neighboring  lympluitio  glands  of  the  neck  are  infectwl,  and  the  disease 

|«8«iune6  the  chantct^-T  of  carcinoma ;  the  adcuo-sarcoma  becomes  cancer 
of  the  gland.  General  development  of  sarennia  soarcely  lakes  place 
firom  these  tumors.  From  the  course  above  described,  we  miglit  fonn 
the  rule  of  removing  these  tumors  early  in  young  patients,  but  in  older 
ones  of  not  being  too  hasty  about  cxiirpation,  as  rapid  recurrence  is 
to  be  feared,  while  occasionally  the  primary  tumors  grow  slowly.   Sar- 

I  oomata  of  the  salivary  gland  are  not  fretpicnt.  Simllnr  myxo-saroo- 
mata  and  niyxo-chondromata  occasionally  develop  in  the  oral  mucous 
mcmbnme. 


fl.— LYMPnOMATA. 

Tkesb  neoplasiüB  are  very  ditlicidt  to  define  accurately.  According 
to  the  mode  nf  development  we  may  assume  a  secondary  inOammatory 

■  Kwelling  of  (he  lymph-glnnds  from  infection,  and  on  idiopathic  hyper- 
plasia.     In  diseases  from  the  must  varied  causes,  the  lymphatic  glands 

Iftlaxwt  always  present  a  similar  appearance ;  they  arc  enlarged,  moro 
succulent,  firmer  than  normal.  The  microscopic  examination  of  lym- 
phoma shows  the  following  api^>earaaces,  if  made  from  a  hardened, 
properly-prepared  specimen  :  All  the  cellular  elements  arc  multiplied 
and  enlarged  ;  tite  lymph-cells  iu  the  alveoli,  the  couoective-tiasue 
cells  of  the  trabcculie,  the  capsules  of  the  alveoli  and  the  net-work; 
thus,  the  structure  of  the  gland  is  gradually  lost  entirely ;  the  whole 
organ  becomes  a  mass  of  lymph-ocUs,  although  a  fine  net-work  is  gen- 

jcrally  preaervwl,  into  which  U>e  hard  connective  tissue  of  the  capsule 

land  of  the  trabecuLt  is  also  transformed,  while  the  blood-vessels  are 
preserved,  and  tlieir  walls  greatly  tliickencd  (Fig.  130) ;  the  collular 
infiltration  may  bo  so  great,  that  an  exact  distinction  between  lym- 
l>homa  and  glio-sarcoma  (Fig.  130)  may  be  impossible  at  some  ]»oinla. 
Vsually  there  are  glands  of  x'arious  sizes,  and  we  find  the  loi^c  ones 
of  the  same  structure  as  the  smaller.  Neither  the  mscrciscopic  tior 
microscopic  appearances  will  determine  exactly  the  causes  of  the 
hyperjilasia,  whether  it  be  idiopathic  or  due  to  chronic  inßanimation ; 
we  can  only  say,  in  general,  that  glands  mudi  enlarged  by  chrnnio 
iDfiammntion  more  frequently  contain  abscesses  and  caseous  foci  than 
those  which  are  apjmrently  idiopathic  hyperplasia.     Perhaps  I  am  too 

<  conscientious  in  using  the  term  "idiopathic  disease  of  the  K-mphntic 
K^glands ; "  for  iu  many  of  these  cases  wc  can  discover  no  periplir-nd  irri- 
tation, although  many  things  speak  in  favor  of  the  disease  of  tlie 
40 
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gUods  being  secondary ;  it  is  possible  that  slight,  tcinponuy  iiiflam- 
mations  have  existed,  that  have  excited  disease  of  the  glands,  and 
have  diiuipppared  befuni  the  aflectiuu  uf  the  gbinila  has  shown  itselC 
We  formerly  epoke  of  a  similar  soooncbirr  plastic  pro<:e5a  in  tlip  Ijm- 
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phalic  glands,  after  Ibe  primary  i>eripberal  irritition  ba^l  oessed,  as 
bdng  a  chief  syraptom  of  scrofula ;  bonce  we  might  term  lymphoraata 
as  typical  srrofulous  tumors  (scrofulous  aareoma,  H.  von  JJattffenbMlc)» 
Xa-'I  us  study  them  further^  Anatomically  aiul  rlinieuUy. 

For  a  long  time  the  glands  pneserre  their  kidncy^sbape  till  finally, 
as  they  couttnue  to  grow,  this  also  is  lost,  and  the  adjacent  glandular 
tumors  unite  to  form  a  lobulated  moss.  To  the  naked  eye,  the  extii^ 
poted  tumors  appear  roundish,  oval,  or  kidney-shnped ;  on  section, 
they  are  of  a  light,  gray iah-y ell ow  color,  which,  on  exposure,  changes 
to  a  yollowish-red.  These  tumors  are  firm  and  clastic ;  they  are  easily 
diagnosed,  from  their  locality.  All  lymphatic  glands  are  not  equally 
disposed  to  tliis  disease ;  the  roost  frequently  iLffected  are  the  cervical 
either  on  one  or  both  sides ;  more  rarely  the  axillary  and  ingmnnl, 
most  rarely  the  alidominal  and  bronchiat  These  tumors  are  banlly 
ever  congenital,  but  they  may  occur  from  the  first  to  the  ^tietb  year, 
altiiongh  they  are  most  fnxjucnt  lietwecn  the  eighth  and  twentieth. 
Not  un frequently,  hyperplasia  of  the  lymphatic  glands  is  multiple; 
but  only  one  or  a  few  glands  in  the  neck  may  be  affected ;  if  this  be 
the  casi*,  the  tendency  to  sueh  neoplnsta  runs  out  in  the  cottrse  of 
time,  while  the  tumors  which  have  grown  painlessly,  and  continued 
free  from  pain,  have  their  growth  arrested,  and  may  be  carried  till 
death.  In  rare  cases,  the  new  fnrmatlrm  appears  almost  at  the  same 
lime  in  all  the  lymphatic  glands  of  one  or  both  sidoa  of  the  neck,  so 
that  the  latter  is  thickened,  and  the  movements  of  the  head  ore  much 
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impeded ;  if  these  tumora  continue  to  grow,  they  finally  coinpre&s  ihc 
trachea  and  cause  death  by  suflbcation  ;  but  even  in  these  severe  cases 
there  is  occusionollja  Bpontuneous  arrest  of  the  disease,  and  then  even 
large  tumors  of  this  kind  may  be  successfully  extirpiited ;  some  of 
the^e  glands,  too,  are  finally  destroyed  by  ulceration  and  caseous  dc- 
igeocmUon. 

The  worst  oases  arc  those  where  the  tumors  quickly  grow  to  large 
mediälary  tumors  (not  unfrequcntly  under  the  form  of  fasciculated 
medullary  fimgi),  and  where  the  neighboring  tissue  is  also  changed 
to  Irrnphoma.  Palientfl  with  such  tumors  rarely  escape;  ann?niia  comes 
on,  the  nutrition  is  impaired,  and  hypertrophy  of  the  spleen  nmy 
appear,and  the  patient  die  of  excessive  aiiarmia  and  mnrosmuA.  These 
naoUgaant  Ijrmphomata,  which  JmcIm  calls  lympho-vareomata^  cannot 
be  anatomically  distinguished  from  the  benignant  forms.  But  thev 
may  be  recognized  from  the  fact  that  they  proliferate  rapidly,  and 
especially  that  they  unite  with  the  parts  Immediately  around.  It 
Boems  to  me  they  arc  certain  to  recur,  and  are  the  most  dnngerouB  of 
tumors. 

lu  ftome  of  these  cases  of  h-mphomn,  typical  leucocythcniiji  baa 

been  obsen'ed,  and  Vircho\o  think^i  that  in  these  cases  tlic  increase 

of  white  corpuscles  in  tlte  blood  is  due  to  the  excess  supplied  by  the 

hypt'Tplasiic  hTnphatic  ghuids    I  do  not  cntin-ly  share  this  vie^T,  first, 

bcransc  cxtm  wilh  extensive  tumors  of  the  lymphatic  glands  leucocy- 

Oieniia  ia  rare,  and  secondly,  because  it  la  very  improbable  ttiat,  when 

their  normal  formation  is  entirely  destroyed,  the  lymithatic  glaods 

should  caiiLinue  their  functiuiis  physiologi cully,  ur  tn-cn  in  cxcesis.    As 

J-Vy,    O.  Wtbtr,  and  myself,  have  made   a  number  of  unsu^x^cssful 

attempts  to  inject  the  lyraph-vcsscls  of  such  glands,  tliis  also  would 

fiiTor  thf«  view  that  these  hypertrophic  lymphatic  ghtoda  are  physio- 

I  Jogieally  insufTicient^  although    in    lymphatic  glands  espcdally  such 

negative  result»  at  injectiou  are  to  be  very  carefully  judged.     The 

fact  that  ü/iiÄo-  (in  Jena)  succeeded  in  injecting  a  small,  slightly- 

swiillt-n  gltiiid^  of  course  proves  notliing,  a^  the  destruction   of  the 

l^inph-ducts  unly  comes  on  gradually.     However,  the  interesting  fact, 

i  that  leuco<\vthnniia  occurs  especially  with  enlargement  of  the  lymphatic 

WUnds  and  spleen,  is  not  to  be  denied,  only  the  coimection  is  not  so 

Indirect,  there  must  be  some  otlier  cause  at  present  unknown,  for  the 

development  of  this  disease. 

M'hat  has  been  said  shows  that  the  prognoaU  of  lymphoua  varies, 
«nd  can  only  be  pronounced  with  any  ocrtainty  after  a  pmod  of  ob- 
•rrx'iH  Urn  of  tlm  rapidity  of  its  growth  j  in  general  tmna,  we  may  say 
the  dücase  is  the  more  ilangerous  the  younger  the  patient.  I  ha»*« 
rarely  seen  it  develop  after  the  thirtieth  year,  and  formeriy  thought  it 
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hardly  occurrod  after  that ;  but  not  long-  since  I  met  a  cs£o  of  largo 
lymplioma  of  tiio  bronchial  glatids  in  a  stout  woman,  forty-fire  yean 
oil),  who  had  sulferod  for  five  yearä  &om  asthma ;  the  disease  had 
finally  induced  suIToration.  la  anuthnr  case,  in  a  ituin  six ly-fivo  years 
old,  there  was  immense  lympboma  of  the  axillary  glands. 

Tbc  treatment  of  this  disca&c  of  the  lymphatic  glands  will  ot  first 
oft^ui  Iw  iatcmal,  usually  antiscmfulous^-cod-lircr  oil,  brine-batlis, 
and,  if  the  constitution  of  the  patient  does  not  conttaindicate  it,  iodine 
remedies  j  if  there  be  considerate  anrcmia,  iron  alone,  or  with  iodine, 
is  indicated.  lu  favorable  caaea,  recent  l^onphomata  disappear  under 
this  treatment.  In  still  other  fa^*orQblc  cuscb,  vre  arrest  the  growth 
of  tlin  tumor ;  but,  tinfurtiiiiatrly,  the  numl>er  of  cases  curable  by  mcd- 
dne  is  slight,  and  in  those  very  cases,  where  we  wish  most  from  thee« 
internal  remedies,  lieoHUSC  the  tumors  are  too  large  for  opi'ration,  they 
often  fail  entirely;  indeed,  I  have  even  observed  injurious  effects 
from  energetic  iodine  treatment  in  rapidly -growing  tumors  of  this 
rarioty,  in  the  shape  of  rapid  softening  of  the  larger  part  of  the  tu> 
mor,  accompanied  by  severe  febrile  symptoma.  Of  external  remedies 
also,  iodine  is  the  most  effective,  mercury  scarcely  nt  all  so.  Fa^'or- 
able  results  have  also  been  attained  by  Jiaitm  from  compression  with 
apparatus  prepared  for  the  special  cases.  I  have  thus  caused  improro* 
meat;  occasionally  a  slight  diminution,  or  partial  suppumtion,  but 
never  perfect  mirc.  Wo  can  only  expect  a  cure  from  o{)oration  in 
those  cases  where  the  disease  of  the  glands  has  run  its  course.  It  J« 
true  that,  wlicn  these  tumors  lie  very  close  to  the  trachea,  we  are  oc- 
casionally obligc<]  to  operate  on  them  when  in  full  prowtli,  but  we 
must  then  ulwavs  expect  local  recurrence  or  disease  of  other  groups 
of  glands.  A  careful  consideration  of  all  the  circumstances  roust  Qo- 
tcmiuie  in  any  given  case  whether  an  operation  will  probably  be  suo- 
cessfiil.  Tlic  operation  itself  will  be  well  bomo  in  cases  where  the 
glands  may  be  isolated,  and  still  preserve  their  ca{>su1c8.  1  have  ex- 
tiqxite<l  (or  rathcj  dug  out  with  my  finger)  twenty  or  more  isolated 
glands  from  the  neck  of  the  same  patient  without  subsequent  reciu^ 
rence ;  but  when  the  ghinds  tmile  to  one  mass,  and  are  soft,  it  is  on 
the  one  hand  n  sign  of  rapid  growth,  and  local  recurrence  niay  be  cer- 
tainly exixrdcd ;  on  the  other  hand,  it  will  greatly  increase  the  diffi- 
oulty  of  opcrutton.  Sometimes  lympbomata,  developing  deep  in  the 
nock  in  young,  nthcrwisc  healthy  person.«,  grow  behind  the  jnw  into 
the  thront  an<l  iniplicnto  tlic  lou&tls  and  pharynx  ;  they  usually  soon 
prove  fatal ;  the  operations  that  might  relieve  them  are  so  dangerous 
that  they  rarely  prolong  life. 

Of  the  other  glands,  which,  according  to  recent  obscrvaliotis,  a» 
to  bo  clnsscd  in  the  lymphatiogUnd  system,  the  tontitt  alone  an 
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■object  to  hyperplastio  disoafic ;  1>ut  this  hypertroph/  of  the  tonsils 
rhioh  ifl  oonmiou,  aud  in  vUildn?n  and  youtig  pereoos  is  quite  fi'e- 
'quont,  more  resembles  chronic  inflammatory  sccoiidar)'  swelling  of  the 
lympbalic  glnnds;  it  is  UBiially  the  result  of  chronic  catarrh  of  the 
pbarTOx,  while  the  reverse  is  often  falsely  considered  to  bo  the  case, 
njimclj',  that  the  hypcrtrophicd  tonsils  arc  the  cause  of  the  pharjngrol 
catarrh  ;  hence,  in  such  coses,  extirpation  does  nothing  for  the  chief 
trouble,  the  frequent  iuflainnrntions  of  the  throat. 

Ilx-pertrophy  of  the  t/iyrnus  gland  does  occur,  but  is  rare.  The 
analogous  diseases  of  Peyer*ä  gtands  and  the  spleen  have  no  special 
interest  in  surgery. 

Lymphoma  also  occurs  in  tissues  which  do  not  belong  to  the  l^Tn* 
phatio  ^ands.  I  class  as  lymphomata  all  those  medullary  tumors, 
nniaUy  soft,  in  which,  by  hardening  and  preparation,  we  may  sec  a 
net-work  analogous  to  that  of  the  lymphatic  glands.  In  this  sense,  I 
luve  seen  lymphomata  of  the  upper  jiiw,  scapula,  cellulur  tiäane,  eye, 
etc. ;  tumors  whoso  structure  frequently  can  only  be  imperfectly  dis- 
tinguished from  granulation  sarcoma  (especially  from  Vii^hovj'«  glio- 
sart-oma),  and  which  form  their  onlinaxy  niedulhry  e<insiÄtency,  iire 
briefly  called  "medullary  fungi."  According  to  my  experiruce,  the 
mixture  of  the  above  forms  has  no  special  prognostic  siguihcauce,  as 
the»  tumois  are  alike  malignant  and  infectious ;  but  the  importartce 
of  the  roost  accurate  examination  of  these  tumors  should  not  on  this 
accinuit  bo  limited  or  under^'alucil ;  during  the  last  ten  years  we  bare 
learned  interesting  and  imjwrtant  clinical  differences  for  the  more  ac- 
curate distinction  between  sarcoma  and  carcinoran.  Ten  years  ago 
Wfl  could  not  have  spoken  as  decidedly  about  sare<^ma  and  lymphoma 
OS  wc  now  may.  WTiat  we  now  include  under  "lyniphora-ila''  were 
formerly  treated  of  inrtly  under  gliuidulur  hyperplasia!,  partly  as  sar- 
comata, partly  as  medullary  fungi 
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10.  J^tpia«mata.-~\\.  Adenamata.~\^  Cyri4  and  CVitoMfo.— FolUookr  Cytta  of  üi« 
sua  uid  Uucoua  Mciiiibnuios.— Nco|ilii«lIc  C/lU.— OjtfU  ot  lb«  TLjrotil  OUod. — 
Orariao  Cytts.— BIoo<I-C/sU. 

10.  PATILLOMATA— PAriJ-LAßV  HYPEBTROPIIY. 

IlmlKBTO  WC  have  spoken  exclo&ively  of  new  formations  from  the 
wriee  of  connective-tissue  substances,  muscles  and  nervefl.  We  now 
pass  to  the  neoplasia;  of  true  epithelium,  derived  from  the  opper  and 
lower  gcnn-layer  of  the  embryo. 


oia 


Tumors. 


The  cpitlicliums  farm  a  great  part  of  two  narmil  tiuuea,  nuMty, 
of  the  pnpillie  (tiifU,  ititestiniü  villi),  and  of  the  glands;  the  former 
ore  wavy  ur  fingfr4ike  elevatioDä,  the  hiH«r  [xJucUed  or  cvliudrical 
eiiikings  in  of  the  nieinbranea,  which  the  epiihelinl  coveriuff  accurately 
follows.  Ik)th  give  the  phy&iologlcnl  paradigms  for  certain  forms  of 
tumors,  of  which  we  shall  mcution  the  purely  hyperplastic  forms  of 
the  first  series,  jMpiUoma^  and  those  of  the  Bcoond  eerie«,  adeHoma, 
B<jth  are  aecüuiimiiied  b}-  corresponding  couuecure-Uasue  and  vas- 
cular neoplasia. 

Homy  papillomatn  como  «iclusivcly  in  the  cutis^  rarely  in  tbe 
walls  of  sebaceous  cj*sts.    We  may  distinj^sh  two  chief  forms : 

(it.)  Wart».  Anatomically  these  consist  of  an  exoesnTe  growth  in 
leujrth  aud  tluckoess  of  tlie  papilla:.  The  epidermis  on  these  abnor- 
mally large  papillic  homifies  in  the  form  of  small  rods,  of  which  evciy 
wart  (8  composed,  as  you  may  readily  sec  with  tlic  naked  eye  (Fig. 
131).  These  wiu-ls  which,  without  any  known  cause,  appear  espe- 
cially often  on  llie  hands  in  great  numbers,  arc  rarely  larger  tliau  len- 
tils or  pcfts. 

rio.  läi. 
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Watt:  a,  loQgttBdlBAl  mkUud;  ft,  ianu  twUOB.    lUfnlllMl  so  dUmei<^n. 

{b.)  Homy  excrescence»  are  to  some  extent  large  warts ;  the  epi- 
dermis of  the  enlargfid  papillie  adiieres  to  a  firm  substance,  which  in- 
creases enormously,  so  that  the  born,  whether  it  be  straight  or  twisted, 
may  grow  to  three  nr  four  inches  or  more.  Although  externally  these 
honis  greatly  resemble  those  of  some  animals,  their  anatomical  strui-i- 
ure  is  different,  for  Uio  latter  always  have  a  basis  of  boneL  Homy 
excroaoencea  are  of  a  diKy-brown  color ;  thev  ooour  chiefly  on  the 
fiicc  and  scalp,  but  may  also  come  on  th«  penis  and  other  parts  of  tlw 
body,  and  occasionally  they  grow  from  athcroma-cysta. 
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The  dcrclopmont  of  worts  &nd  homy  excreeconoes  is  ovidonlly  duo 
to  a  general  tendency  of  the  Bkin  tliut  vray.  This  is  chiefly  evident 
from  the  fact  that  as  many  us  twenty  or  thirty  warts  often  ooeur  on 
the  hands,  especially  of  children  shortly  before  puberty.  Irritating'  CJt- 
ternal  influences,  afiectiog  the  hands  particularly,  apparently  combine 
with  the  fact  that  the  epidermis  on  the  hands  is  nonnally  very  thick. 
The  tendency  to  homy  escreacenco,  rare  as  it  is,  rather  belongs  to  ad- 
T&nccd  age,  just  as  most  of  the  other  epidermoid  ncoplasiie,  of  which 
we  shaJl  hereafter  spealc.  Anatomically,  /tystricistnus  would  also  ho 
\Qug  to  tlie  alxive  forms  of  homy  growths.  Jfyslriclsmus,  or  pomipiue- 
dise«isc  of  the  skin,  is  a  peculiar  variety  of  papUlarj- hj-pertrt-phy,  with 
homtfying  of  the  epidermis  of  such  a  nature  that  porcij|iitii.-^likc 
lormalions  develop  on  the  cutis.  Like  icht/tf/otis  (a  scaly  thickening 
of  the  epidermis  over  the  whole  body),  this  affection  is  mostly  congen- 
ital ;  but  I  have  seen  analogous  formatioua  in  some  forms  of  elephaa- 
tifiais  nostras. 

The  predispoeition  to  worts  is  entirely  devoid  of  danger,  and  in 
many  cases  ceases  spontaneously.  Popularly,  warts  are  considered 
contagious,  possibly  not  altogether  without  reason.  I  Raw  a  cafio 
where  an  ordinär}'  wart  formed  on  the  side  of  a  toe,  and,  on  the 
part  of  the  neighboring  too  lying  in  contact  with  it,  another  wart 
Ibnncd.  Horny  excrescences  are  more  important ;  although  they  ucca- 
stonally  break  and  full  off  eiwutaneously,  tlicy  grow  again  if  ihey  are 
not  opejuted  upon  ;  indeed,  in  some  cases  epithelial  cancer  forms  at 
the  point  where  a  homy  excrescence  was  locale<L 

In  most  cases  warts  .may  be  lell  to  themselves.  As  in  all  dis- 
eases  that  recover  spontaneously  in  the  course  of  time,  there  are 
numerous  popular  remedies:  old  women  regard  the  placing  of  a 
hand  coTCfcd  wit)i  worts  on  the  hand  of  a  corpse,  or  rubbing  it 
with  various  leaves  ami  weeds,  as  sovereign  remedies.  If  you  wish 
to  get  rid  of  certain  large  warts  that  are  |M;euliarly  annoying  to  tlicir 
owners,  it  may  best  be  done  by  cnuslios.  For  this  purpose  I  use 
fuming  nitric  acid,  applying  it  to  the  wart  and  the  next  day  cutting 
cifF  the  cauterized  portiun  till  a  drop  of  blood  flows,  then  repeating 
the  cauterization.  This  should  be  continued  till  the  wart  has  entirely 
disappeared. 

Humy  cxcrcsconces  can  only  be  cured  radically  by  cutting  out  the 
pieee  of  akin  on  which  they  are  located. 

By  softj  aarcotiiatoua  jMpiUornata,  we  mean  tlioso  neoplasia!  that 
bare  the  form  of  papilla»,  consist  of  soft  conocctivo  or  aorcomatous 
tissue,  and  are  oorerod  by  an  epithelial  coating  analogous  to  that  of 
tbematxix. 

Stroooiatoiss  papilho  (soft  warts)  occur  rarely  on  tlie  cutis,  but 
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oooftsionally  mppcar  oongeniU\*Bly  on  one  side  of  the  ftkce  as  cockV 
oomb-Uke  proliferetioDs.  Tlie  broad  and  also  tlic  pointed  coDdvIomat 
on  the  mucous  membranes  arc  producls  of  s^hilis  and  of  the  specific 
Irritjiting-  pus  of  gonorrhoea ;  ivc  do  not  class  them  among  tumots. 

Sarcomatous  papillomata  develop  much  more  frequently  on  the 
mucous  mcmlmmes,  especially  ou  the  purtio  vagiuuUs,  more  nuiJjr  it 
the  rectal  and  nasal  mucous  membrane.     According  to  the  surgica 
nomencliiture  hitherto  in  use,  they  como  in  the  category  of  muco 
polypi.     They  are  often  ooraplicuted  tumors,  in  which  proUfemtioal 
and  ectasia  of  the  glands,  formation  of  sarcomatooa  intermediate  sub- 
stance, and  papilloma,  all  go  together.    They  are  mostly  peduuculatedj 
tumors;  occasionally  a  htr^c  surfacx;  of  mucous  membrane  bccomfl 
diseased  at  the  same  time. 

These  papillomata  are  rarely  infectious,  but  they  ocx:asionally  recur 
after  extirpation.  Tlie  cxteusiTe  papillomuta  that  oecasionHlly  occur 
in  the  larynx  iit  ehililrf^n  ure  perhaps  aUvuvs  of  svpliililic  origin. 

I  formerly  called  tumors  with  papillary  formation,  which  develop 
from  vitreous  mucous  tissue,  c*/lmdroma(a  ;  but  this  formation  ts  not 
BO  characteristtc  as  I  formerly  supposed;  itooonrs  both  in  saroomat 
and  carcinoniJitoua    tumors.     Fibromatous  and   sarcomatous 
may  develop  on  the  initer  surface  of  cysts. 


11.  ADENOHATA-PAKTIAI.  GLANDCLAB  HTPERTROPHY. 

New  formation  of  genuine,  regularly-<leTclopcd  glands  or  parts 
of  glands  is  not  frequent,  ullhnuj;^h  we  slmll  hereafter  learn  that,  in 
cancer,  incomplele  development  of  glands  is  one  of  the  most  common 
forms  of  neoplasia. 

Although  sarcoma  of  the  mamma  was  often  spoken  of  as  partial 
h3rperpla5ia  of  the  gland,  because  glands  were  found  in  it,  of  late  it 
lias  appcAred  doubtful  whethi-r  gUnd-ncini  were  really  developed  in 
the  tumors  formerly  deacriUnl  as  adeuosarcoma  (page  G03) ;  Trom  my 
own  observations,  I  must  consider  true  adenoma  of  the  breast  as 
very  rare ;  I  have  only  seen  it  once,  it  was  then  in  a  tubular  form. 
J?>r«ter  and  others,  however,  describe  acinous  adenoma  of  tlic  ummma; 
on  aooount  of  this  rarity,  not  much  can  be  said  about  the  prognosis 
of  these  tumor«,  which  usually  remain  small  Tliey  are  generally  con- 
sidered OS  entirely  beuignant ;  but,  on  anatomical  groimds,  it  seems 
to  me  probablo  that  they  cannot  differ  so  much  in  prognosis  £notn 
carcinoma. 

So  far  as  my  investigations  go,  the  so^alled  hypertrophy  of  the 
prostate  is  never  accompanied  by  development  of  adcnotna,  bid  only 
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by  octiisi^  of  the  acini  and  epitheliul  li^7H*rpltiaiu ;  the  frcqueuÜy*ob* 
served  enbrgemeiit  of  tbis  glund  depends  esscnUallj  on  diffuse  or 
nodnlor  myoma  (page  583). 

Tho  glands  of  tlic  skin  and  some  tnucoua  membnuics  may  also  give 
rise  to  developtneut  of  adenoma  and  adonosarcomu ;  it  is  said  that 
tumors  of  the  skin,  which  are  to  be  regarded  as  pure  adcnumatu,  muy 
result  from  tlic  glandular  epithelium,  analogous  to  the  glund-devclop- 
ment  in  tlie  foetus.  Verncuil  first  described  an  adenoma  of  the  sweat- 
gUnds.  I  have  never  observed  such  tumors,  but  do  not  doubt  their 
eadstence,  since  JRin^flcücA  has  demonstrated  to  me  an  ftdonoma  of 
this  variety.  Those  glandular  formations  that  occur  in  tlic  mucous 
membrane  of  tlte  nose,  rectum,  und  uterus,  und  which  are  euibediicd 
in  a  gel.'itinous,  ocdematous  conneetivc  tissue,  more  rarely  in  some 
other  furrn  of  saroonia-lissue,  are  more  ErcqucuU 
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Tumor»  are  thus  developed  which,  in  general  texms,  are  called 
mucous  pof'/pi :  Bonictinies  they  are  in  brood  folds,  somctimoa  nodular 
peduucuJutetl  tumors;  they  have  the  color  and  consislfneo  of  the 
mucous  membrane  whence  they  spring,  are  also  covered  with  il«  epi- 
thelium, except  only  the  soft  polypi  of  the  external  auditory  nirntus; 
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Strange  to  say,  these  arc  sometimes  covered  with  ciliated  epithelium. 
All  of  these  mucous  pol}'pi  do  not  contain  glands ;  thej  are  usually 
absent  from  the  aural  polvpi  and  the  small,  leaf-like  proliferations  of 
the  female  urethra,  the  so-called  uretliral  caruncles.  The  latter  neo- 
plasia (X)nsist  solely  of  (cdematoiis  and  gelatinous  conneetire  tissue, 
with  an  epithcHal  covering-.  Most  mucous  polypi  of  the  nares,  large 
intestine,  and  especially  of  the  rectum,  consist  to  a  great  extent  of 
elevated  and  also  newly-formed  glands  of  the  mucous  membrane, 
whose  closed  ends  sometimes  dilate  to  mucous  cysts.  Hence,  in  the 
anatomical  system,  according  to  the  glands  they  contain,  mucous 
polypi  may  be  classed  among  pure  adenoma  (as  rectal  mucous  polypi 
in  children),  among  adcno-sarcomata  (many  nasal  mucous  polypi), 
among  ocdcmatous  fibromata,  or,  lastly,  among  Üie  myxosareomata. 
The  predisposition  to  mucous  polypi  reaches  &om  infancy  to  Üie  fiftieth 
year.  In  children  the  disease  is  limited  to  the  rectum  and  large  intes- 
tine, where  sometimes  one,  sometimes  several  tumors  of  the  same  sort 
develop,  but  the  latter  occurs  even  oftener  in  adults  than  in  children. 
From  puberty  till  about  the  thirtieth  year,  it  affects  chiefly  the  nasal 
mucous  membrane;  sometimes  giving  rise  to  single  polypi,  again,  to 
proliferations  in  both  sides  of  the  nose ;  the  latter  is  the  more  frequent. 
Toward  the  thirtieth  year,  mucous  polypi  of  the  uterus  occur;  under 
some  circumstances  they  may  change  to  cancer.  In  all  of  these 
polypi  there  is  a  great  tendency  to  recurrence,  especially  in  those  of 
the  nose,  which  often  do  not  cease  growing  till  they  have  been  re- 
moved three  or  four  times.  Generally,  in  the  course  of  years,  the 
disposition  to  these  new  formations  ceases  spontaneously,  and  they 
cease  to  recur,  or  the  smaller  ones  even  cease  to  grow,  as,  for  instance, 
in  the  uterus.  Microscopic  examination  of  these  tumors  may  give 
some  clew  to  the  prognosis,  inasmuch  as  those  tumors  which  consist 
entirely  of  a'dematous  connective  tissue  have  far  less  tendency  to  re- 
cur than  those  which  consist  of  tissue  analogous  to  inflammatory  new 
formation ;  lastly,  in  some  cases  anatomical  examination  alone  can 
prevent  mistaking  them  for  epithelial  carcinoma. 

Mucous  polypi  of  the  nose  are  most  readily  removed  by  tearing  them 
out  with  the  forceps  made  for  that  purpose;  we  do  the  same  for  those 
of  the  external  auditory  meatus  [the  latter  may  be  most  effectually  cured 
by  free  applications  of  liquor  ferri  persulphatis] ;  those  of  the  uterus 
and  rectum  we  may  cut  off  at  the  base  with  scissors;  if  we  fear  hemor- 
rhage, we  may  previously  apply  a  ligature,  or  employ  the  ^craseur. 

Of  the  glands  without  excretory  ducts  we  shall  here  consider  only 
the  thyroid^  as  it  is  a  true  epithelial  gland ;  adenoma  of  the  ovary  so 
often  becomes  cystoid  in  form,  that  it  may  be  more  suitably  treated 
of  in  the  next  section.    Tumors  of  the  thyroid  gland  have  long  been 
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caHcd  goitre^  stntma  (in  the  middloapt?« '*  strumous"  indicated  wh«t 
we  at  present  call  "scrofulous").  Cuusiderinj;  the  anatotnical  reln- 
tiou  of  these  tumors  to  the  ginnd,  we  find  thnt  there  nre  difiuse  swell- 
ings nf  the  f^laud,  aiTL'ctiQg  ouc  or  both  lobes,  and  others  that  are  di»- 
tiiictly  bounded  in  the  gland,  the  hitter  remaining^  normal  or  but 
slightlj  h^qier trophic  If  we  exclude  simple  cysts  of  the  thyroid,  so- 
called  struma  cystica,  most  uther  forms  of  goitre  are  pure  udenoum  or 
cysto-adenoma.  If  the  tissue  of  these  tumors,  which  may  vary  gT(>atly 
in  consistence,  be  not  metamor])hosed  by  secondary  changes,  uu  section 
it  appears  to  the  naked  eye  almost  the  same  as  the  cut  surface  of  a 
norraiil  thvrotd  jrhiiid.  Microacopicjilly  also  it  is  very  muoli  the  same; 
almu!^t  uU  thyruid  tumors  on  uiieroäct.>piu  exnminnüoii  show  a  large 
amount  of  conucetive-tissuo  cnpsnies,  which  onntain  nrlmr^latinoufl 
substance  tilled  with  more  ur  less  round  palo  colls  (Fig.  133).     Tho 
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iw  of  these  varies  greatly,  the  yonngest,  which  as  yet  contain  no 
pnatinous  substance,  but  only  celht,  l)ein^  anoloj^oua  to  the  fecial 
thyroid  vesicles,  while  the  larger  arc  six  or  ten  times  tins  eizc.  One 
of  tlie  most  frequent  changes  in  uroi Ire-tumors  is  the  formatiuu  of 
cyvta,  which  eomc  from  a  number  of  the  dilating  gland-ve.sieles  uniling, 
and  their  thick  gelatinous  contents  becoming  fluid.  But,  besides  this 
formalion  of  cysta  in  goitres,  there  are  other  just  as  frctjucnt  changes 
that  occur  almost  regularly  if  the  goitre  exists  a  long  time:  thcflA  are 
extraTasations  of  blood,  which  are  mostly  reabsorbed,  but  leave  more 
or  less  pigmentatioa.  Caseous  and  (atty  degeneration  is  also  frequent 
in  old  goitres ;  lastly,  calcareous  degeneration  often  occurs,  so  that  by 
these  secondary  changes  the  original  picture  of  the  tumor  may  be 


ei8 


twmok 


much  altered.  Goitrous  tumors,  wliich  may  lie  in  the  middle  ol  tlie 
ntfck  or  to  both  sides,  in  uunibors  or  solitary,  may  attain  a  oonsider- 
nblc  8126,  compress  tbe  truclica,  and  cause  suffocation,  äluch  more 
rarely  the  regular  double-sided  hypertrophy  of  the  th>Toid  attaius  a 
dangerous  size.  Goitre  ia  chiefly  remarkable  for  its  endemic  occur- 
rence; it  ia  found  mostly  iu  mountaiuecrs :  it  is  seen  in  the  Hartz, 
TIiuriDj^ion,  Sileaian,  and  Bohemian  mountains,  and  in  the  Alps, 
uItboup;b  not  equalK'  frequent  in  all  parta.  Some  valleys  of  Snritxer' 
la[id  and  of  the  Austrian  Alps  arc  entirely  free  from  it.  It  has  lxx!n 
ascribed  to  the  most  different  causes,  eapeciully  to  tbe  water  and  soil, 
without  any  delinite  scientific  reason  having  been  found  by  accurate 
itivestigntifms.  Undoubtedly,  climattcal  and  geological  conditions 
have  much  to  do  with  this  tUsease.  Complete  similarity  in  tlie  con- 
Rlitution  (prfibahly  often  hüreditary)  of  goitrous  patients  can  hardly 
be  proved ;  a  certain  connection  with  cretinism  cannot  be  denied,  in- 
ii.sitiuch  as  most  cretins  have  goitre ;  but  the  disease  is  more  frequent 
in  |>er8ons  with  well-developed  bones  and  brain.  Goitre  may  be  wii- 
genital  iu  some  rare  cast's,  but  does  not  usually  increase  till  the  eom- 
menoement  of  puberty ;  the  growth  rarely  continues  beyond  the  fiftjeth 
year;  goitres  which  have  continued  hannlcss  Uli  then,  usually  cease  to 
prow,  and  subsequently  cause  no  trouble;  to  this  rule  there  are  only 
a  few  exception»,  where  cancerous  goitre  dcvelojjs  from  tbe  abot-e 
bypeqil&stio  form,  infecting  the  neighboring  ljrai>hatio  glands;  these 
almost  always  prove  fatal  by  suffocation.  It  is  scarcely  necessary'  to 
oonstdcr  »trutna  itncHrytniatica  as  a  peculiar  variety,  as  it  ia  merely  a 
goitre  accompanied  by  great  dilatation  of  the  afferent  arteries.  Prep- 
orations  of  io<linc  are  usually  employed  against  this  disease;  they  are 
only  efficacious,  however,  ot  tbe  commencement;  later  they  are  almost 
useless;  they  are,  however,  used  both  internally  and  extcntally,  as  we 
have  no  other  remedy.  Extirpation  of  hypcrtrctphied  thyroid  glands, 
as  well  as  of  large  goitrous  tumors,  is  very  dangerous;  it  is  often  fol- 
lowed by  severe  hremorrhage  or  occasionally  by  sudden  death  from  the 
extent  of  the  operation,  so  that  we  should  uuly  try  it  in  small  movable 
goitres  in  young  persona,  Even  then  the  operation  is  occasionally 
dangerous,  and  some  experience  is  necessary  to  tell  beforehand  which 
tumors  can  Imj  safely  operate*!  on.  In  general,  I  would  worn  you 
against  performing  euch  operations  for  the  cosmetic  effect ;  if  there  be 
danger  of  suffocation,  we  may  be  obliged  to  try  even  doubtful  opera- 
tiona.  The  bc»t  chances  arc  offered  by  movable  goitrous  tumors  in 
the  median  line  of  the  neck  in  young  persons,  while  the  removal  of 
even  anmll  ones  deeply  embedded  in  tlio  hyportrophied  lateral  lobes 
is  difficult  and  not  free  from  danger.  Even  the  slightest  operations  of 
this  sort  must  bo  poi  formed  with  the  greatest  care,  cspociallj  in  regard 
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to  arresting  Uie  bfleraorrliBge  from  arteries  and  vpms  (by  mediate  Mga- 
tion  before  their  dtrision) ;  in  detaching'  tlic  encapsulated  tumor  it  is 
better  to  iise  the  finger,  a  probe,  or  some  other  blunt  iu&Lrumcnt,  than 
the  knife  or  scissors. 


IJL  CTSTB  AND  CVSTOM ATA— CYSTIC  TfllOES. 

A  tumor  formed  by  a  sag  filled  with  fluid  or  pulp  Is  called  a  cysi 
or  cystic  tumor.  It  may  develop  from  «  sac  already  existing  (cyst)^ 
or  it  may  develop  entirely  new  (cystoma).  Jf  the  tumor  be  formed  of 
a  convolution  of  very  many  such  cystiu  tumors,  it  is  called  a  "com- 
poaite  cyst  or  cystoma."  If  in  one  of  tJie  tumors  already  described,  or 
in  carcinoma,  we  6nd  cysts  also  forming  an  essential  part  of  the  tumor, 
wo  give  them  names  like  cy9tO'ßbroina^  cj/stosarcoma,  cysto-chon- 
c/roTna,  ci/sto-cart'inoma^  etc. 

As  previously  stated,  Virc/toto  reekims  encapsulated  cxtmvasalkins 
of  blood,  ha?matoma  {&etravasations<i/ste7t)^  among  the  tumors,  as  he 
also  does  dropsical  efTusions  and  hypersecretions  of  serous  sacs  (hy- 
drocele, meningocele,  dropsy  of  tlie  joints,  ganglion,  etc.,  esmdattotU' 
cy^en).  According  to  KiwAiw,  tlie  rt  tent  ion-cysts  form  the  third 
cUsa  of  cystic  tumors.  Of  these,  we  leave  the  retention-cysts  of  the 
\iitge  canals,  such  as  hydrops  vesica»  fcllxc,  processus  vermiformis, 
tubnrum,  and  of  the  uterus,  to  iiitenial  medicine  and  obstL'trics,  und 
confine  ourselves  to  those  tumors  that  Virc/ioie  has  gruuiwd  Jiider 
tlie  name  oifoUicular  cysts.  The  glands  of  the  skin,  as  well  as  of  tlie 
mucous  membrane,  have  a  tendency  to  the  formation  <»f  cysti.  Cysts 
of  tlie  thyruid  h»vc  a  doubtful  position  between  exudatiun,  fullioular 
and  neoplastic  cysts.  Closed  follicles  of  lymphatic  glands  scotn 
never  to  give  rise  to  cysts. 

Among  the  glands  of  the  cutis,  cysts  develop  from  the  Bcbaccoua 
alone ;  I  do  not  know  thiit  rysta  of  the  perspiraton,'  glands  have  ever 
been  described  'Hie  reasons  for  secretion  cuUec-ling  in  the  sebaceous 
glands  are:  (a)  its  becoming  inspissated;  (A)  closure  of  the  excretory 
ducL  K  from  either  of  these  causes  the  seerelion  he  retained  and 
collect  in  the  gland,  the  pouched  secreting  surface  becomes  ex|iande<l 
to  a  simple  sphere ;  the  collected  secretion  cxerdsea  a  medianical 
Irritatian  on  the  surrounding  connective  tissue,  which  copscqucntly 
becomes  thickened  and  siorrounds  the  secretion  like  a  vesirh*.  If  the 
sac,  not  yet  grown  large,  can  bo  evacuated  by  strong  pressure,  the 
small  open  cyst  is  called  a  comedo,or  "maggot."  If,  from  any  irritar 
live  inflammatory  process,  tbo  excretory  duct  of  a  sebaceous  gland  be 
cloeed,  there  may  be  atrophy  of  the  gland,  as  after  a  burn  with  very 
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superficial  destruction  of  the  skin  ;  but  in  other  cases  the  secretion  of 
the  gland  continues,  and  it  distends  slowly  to  a  large  sac  Such  cjsts, 
filled  with  fatty  pulp  and  epidermis,  are  called  pap-bags  {grützbeutel), 
atheromata.  On  microscopic  examination  we  find  the  pulp  to  consist 
of  fainirops,  fat-crystals,  especially  cholestearine,  epidermis-cella,  and 
small  plates.  It  has  very  varied  color  and  consistence ;  most  athero- 
mata  on  the  scalp,  which  develop  at  advanced  age,  contain  a  dirty- 
grayish  brown,  badly-smelling,  pulpy,  pasty,  sticky  substance.  Other 
tumors  of  this  sort,  especially  those  that  are  congenital,  on  the  fore- 
head, temples,  or  face,  are  filled  with  a  milky  or  light-yellow  pulp, 
which,  under  the  microscope,  shows  little  besides  epidermis-scales 
and  crystals  of  cholestearine.  This  form  of  atheroma  is  called  "chole- 
steatoma." The  sacs  of  these  cysts  are  usually  thin,  and  are  com- 
posed of  connective  tissue ;  their  inner  surface  is  usually  distinctly 
hounded  by  rete  Malpighii,  and  is  wavy,  or  elevated  into  papillx.  I 
have  found  no  other  resemblance  to  cutis  in  these  sacs,  but  others 
have  found  hairs  and  sweut-glands  in  them.  The  contents  of  these 
cysts  sometimes  become  calcareous.  Atheroma  may  rupture  as  a 
result  of  injury,  or,  very  rarely,  spontaneously ;  the  pulp  is  evacuated, 
the  edges  of  the  opening  are  everted,  and  the  inner  surface  of  the  sac 
becomes  a  bad-looking,  ulcerated  surface ;  except  on  the  head  and  face, 
where  they  are  frequent,  these  tumors  rarely  occur. 

In  the  neck,  salivary  ducts  (closed  internally  and  externally,  but 
open  in  the  middle,  which  are  lined  with  epidermis)  may,  in  the  course 
of  years,  become  large  cholesteatomata  by  the  deposit  of  epidermis. 
These  show  themselves  in  the  mouth  (as  ranula),  or  externally  on  the 
neck  above  and  behind  the  thyroid. 

In  the  mucous  membranes,  also,  inspissiition  of  the  glandular  mucus 
and  consequent  hinderancc  to  its  evacuation,  may  cause  development 
of  mucous  cysts ;  but  probably  the  more  frequent  cause  of  retention- 
cysts  here  is  closure  of  the  excretorj*  duct.  The  secretion  in  these 
glands  is  usually  a  tenacious,  often  thick  mucus,  of  a  honey -color  (me- 
liceris),  reddish  yellow,  or  even  chocolate-brown.  On  microscopical 
examination  of  the  contents  of  the  cyst,  we  find  numerous  large,  pale, 
round  cells,  often  containing  fat-globules,  in  homogeneous  mucus,  also 
Cholesterine  crystals,  often  in  large  quantities.  In  the  nasal  mucous 
membrane  these  cysts  arc  rare,  but  they  occur  in  nasal  mucous  polypi, 
often  to  juch  an  extent  as  to  give  them  the  name  of  cystic  polypi. 
Lmchka  often  found  small  cysts  in  the  mucous  membrane  of  the 
antrum  Highmori.  In  the  oral  mucous  membrane  they  occur  chiefly 
on  the  inside  of  the  lips,  more  rarely  on  the  cheeks ;  they  are  an  ordi- 
nary occurrence  in  the  uterine  mucous  membrane  and  in  uterine 
polypi.     In  the  rectal  mucous  membrane,  on  the  contrary,  mucous 
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I  do  not  occur,  aiid  they  are  very  rare  in  the  mucous  muuibraucs 
deep  in  tlie  body. 

2'k'eoplastic  cysU.  These  result  mostly  from  softening  of  tissue 
previously  diseased  by  cciMnfiltration,  or  of  firm  tumor-substnnoo. 
As  soon  as  the  nevr  foniintion  lias  scpanttcd  into  eae  and  fluid  con- 
teuts,  in  some  cases  a  »ecrelioa  froui  the  iuucr  wall  of  thu  sue  bog^Ine, 
■o  that  the  softoninf^  eysi  beoomes  a  secretion  or  exud&tioa  cyst,  and 
thus  groiva.  Any  tissue  rich  in  cells  may  be  transfonned  into  a  cyst 
by  mucous  melamorpliosis  of  tbe  protoplasm,  or|  as  others  express  it, 
by  separation  of  tho  mucous  substance  through  cells,  n*iihout  any 
connection  with  development  of  mucous  glauds.  In  the  fu^tus,  wo 
know  tbfTC  is  a  development  of  cavities  (i.  e,,  tlie  joint?)  by  mucous 
softcoiog-  of  the  cartilagc-tissiie.  In  carlJlii^jc- tissue  tltcjv  is  often  a 
mocouii  softening  of  certain  ports,  by  wliich  cbundronmta  with  muo^us 
eysts  are  developed.  In  the  same  way  it  ts  not  uncommon  for  ports 
to  become  fluid  and  encapsulated  ;  the  same  thing  ocmtrs  in  sarcoma, 
especially  in  giant-celled  sarcoma.  The  often  slit-sliaped,  smooth- 
walJed  cysts,  with  serous  or  scro-mucous  contents  wluch  ooour  ia 

Lüterine    myomata,   arc   possibly   euarmnusly   dilated    lympb-spaoea. 

♦Bone-cysts  always  originate  by  scfteuing ;  the  often  glistening 
smooth  roembraue  lining  such  cystd  may  in  tJie  course  of  time 
actually  secrete. 

While  the  above  varieties  of  neoplastic  cysts  have  no  rebition  to 
crland  new  formations,  those  wc  are  now  about  to  mention  develop 
from  adenoma.  Tlje  cysts  of  tlie  thyroid,  cystic  goitre,  alrcatly  nien- 
lioncd  (page  617),  have  a  somctvhat  uncertain  position  in  this  series; 
nn- 1  riain  because  tlioy  are  not  due  to  ncwly-fbrmed  glund  folHi'les  or 
duct?,  but  to  collection  of  mucous  secretion  in  one  of  tlic  thyroid  veni- 
cN's.  If  we  term  the  contents  of  these  cysts  secretion,  as  wc  might  do 
f(^  some  reasons,  wc  must  class  these  cysts  as  rcteution-i^ysts.  But,  as 
it  might  be  «rge<l  on  the  olber  hand  tliat  it  would  bo  questionable  to 
speak  of  a  secretion  of  the  th\Toid  gland,  as  some  stJite  (hat  normally 
tiie  contents  of  the  thyroid  vcsich^s  consist  solely  of  ccUs,  we  may  also 
consider  the  cysts  resulting  from  softening  of  the  coDtcnIs  of  the  vesi- 
eles  as  newly  formed.  Whichever  view  we  take,  it  is  certiiin  tlist  tho 
cysts  of  the  thyroid  may  Im»  solitary^  and  may  attain  great  size.  Mt)rc- 
OTcr,  in  almost  every  large,  and  in  some  small,  otherwise  Grm  goitres, 
one  or  more  cysts  occur;  lliey  usually  have  verj-  smooth  walls.  The 
large,  Jstilatcd  cysts  of  tliia  s-aricty,  partJctilnrly,  give  the  imprcMion 
that  thry  arc  chiefly  secretion-cysts,  wliilo  otlier  simihir  ravitin  in 
other  parts  of  large  goitres,  by  their  softened,  nigg<"»l  Hall*,  give  the 
imprps:^ion  of  being  softening  cyst&  In  tho  thyroid  gland  the  prooou 
of  softening  usually  terminates  in  tho  formation  of  a  mucous  fluiit; 
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but  there  are  other  cysta  in  these  glands  that  contain  a  gray,  friable 
pulp,  -which  looks  like  that  from  sebaceous  glands,  but  differ«  esscn- 
tiiilly  from  it  because  it  contains  only  the  detritus  of  tliyroid  tissue ; 
I  hare  nerer  seen  genuine  atheroina*pulp  in  thyroid  cysts. 

Among  the  complicated  cystic  tumors  arc  the  cysto-sarcomata  of 
the  breast,  of  wluch  we  hare  already  spokcu  (page  GOö),  cystoniata 
of  the  ovary  and  testicle,  cysto-adenonia,  cysto-sarcoraa,  and  cysto' 
oarcinomn.  Acconliug  to  recrnt  inrcstigationa,  io  the  great  majority 
of  these  coses  there  ia  a  new  development  of  gland  follicles  or  ductd, 
from  wliich  terminal  swellings  become  choked  off,  as  results  normally 
in  the  development  of  tliyroid  or  ovarian  follicles.  A  mucous  wine- 
yellow,  brownish-red,  or  dark-brown  fluid  is  secreted  in  these  newly- 
fnnned  foIli<'les  (perhaps  also  in  the  normal  ovarian  follicles)  ;  this 
gradually  distends  the  follicle,  wliich  was  at  first  roicrostx)pic.  Some- 
times immense  ovarian  tumors  (distending  the  abdomen  more  tlian  it 
is  in  the  ninth  month  of  pregnancy)  may  develop  from  such  a  folUclr, 
or  from  the  confluence  of  several  of  them  to  a  commoii  cavity.  In 
other  cases,  hundreds  or  thousands  of  such  follicles  develop,  forming 
the  multilocular  cystic  tumors  of  the  ovarj*.  The  latter  process  also 
occurs  in  the  testicle-,  although  more  rarely  than  in  the  ovary,  Id 
bolb  of  these  organs,  as  in  the  manimn  and  thyroid,  the  contents  are 
mucous  as  a  rule ;  but,  in  the  neoplastic  follicular  cysts  of  tlie  ovary 
and  testicles,  tliere  are  occasionally  secretion  of  fat  and  extensive  pro 
duotion  of  epidermis ;  these  nmy  remain  as  epithelial  or  epidermis 
pearls  (cholesteatoma  pearls,  page  G20),  as  big  as  a  millet-seed  or  a 
pea,  as  I  have  seen  them  in  tumors  of  the  testicle,  or  form  large  cysts 
containing  fat-pulp.  The  walls  of  these  cysts,  which  are  found  the 
size  of  a  child's  head  or  larger,  in  the  ovaries  of  old  women,  are  usually 
more  highly  organized  than  those  of  cutis  atheroma  ;  large  quantities 
of  hair,  sebaceous  glands,  sweat-glands,  pnpillip,  even  warty  growths, 
are  not  unfrcqucntly  found  in  them.  Indect),  plates  of  cartihige  and 
bone,  with  teeth  of  varied  form,  have  been  fnund  in  these  cyst»,  so  as 
to  render  it  probable  that  they  were  uboried  ftetuscs  frc>m  an  iocom* 
pleie  ovarian  pregnancy. 

Besides  occurring  at  the  above  positions,  composite  cysts  are  occa- 
sionally congenital  about  the  sacrum  ;  tlicy  often  contain  ciliated  epi- 
thelium, and,  besides  other  tissue-s,  they  sometimes  have  glandular, 
follicular  formations.  The  tissues  in  tliesc  congenital  tumores  coi> 
cyg^  vary  from  the  relatively  simple  forma  of  cysto-sarcoma  to  the 
fuctus  inf<xhiy  and  cannot  here  be  further  entered  into  witliout  going 
into  details  and  fine  discussion, 

I  must  lastly  mcution  c^'sts  containing  perfectly  fluid  venous 
blood,  and  having  smooth  walls,  which  ore  here  and  there  mentioned 
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in  literature.  Some  of  them  refill  rapidly,  others  more  slowl}*,  after 
puncture ;  auob  rysta  have  been  observed  in  the  axilla,  on  the  thorax 
and  neck.  Excluding  tboao  cases  irhorc  efiuaions  of  blood  have  given 
a  dork  blood-color  to  the  mucous  of  serous  contents  of  a  cjat,  and 
considering  only  those  in  which  ihcrc  is  bk>od  alone  in  the  cysts, 
they  could  scarcely  hare  been  any  thing  but  large  sacs  on  the  veins 
or  cnrcmous-venmis  tumors  who»e  framework  hud  been  entirely 
atrophied.  All  the  cases  of  this  kind  so  far  rcjwrtcd  liave  been 
cured  by  puncture  and  injection  with  iodine,  so  that  nothing  can  be 
said  of  the  pathological  anatomy. 

Tlic  tliagnosis  of  eystio  tumor  is  easy;  if  it  can  be  certainly  pal- 
paled,  the  fluctuation  will  be  felt;  deeply-seated  cyst«  urc  often  dilli- 
cult  to  recognize.  They  nmy  bo  nüstaken  for  other  encapsulated 
fluids;  an  exploratory  puncture  with  a  very  fine  trocar  is  sdmissiblo 
to  confirm  the  diagnosis,  if  this  be  necessary  to  determine  the  treut- 
toeat,  Tliere  are  various  things  for  which  a  cyst  may  be  mi&taken ; 
e.  g.,  oold  abaoesses  are  also  painless,  ocoaaionally  very  slowly  enlar- 
ging, fluctuating  tumora ;  also  cystic  parasites,  of  which  two  varieties 
occur  in  the  outer  ijorts  of  the  body,  esf)ecially  in  tlie  sulxrutaneous 
tissue ;  ct/itticerciia  ceiluhaas  and  ec/iinococcus  hominis^ allhoujrh  fiire,  do 
occur  in  the  cellular  tissue  (and  still  more  rarely  in  bone) ;  the  former 
is  a  small,  the  latter  a  large  vesicle,  which  may  conlaJn  many  smaller 
ones;  the  vesicle  of  which  the  animal  oonsista  always  liaa  a  neo 
plastic  sac  around  it;  as  may  be  readily  seen,  the  whole  thing  gives 
the  impression  of  a  cystic  tumor.  I  have  seen  c^-sticercus  vcaidoa 
removed  from  the  tongue  and  nose,  echinococcos  vesicles  removed  from 
the  back  and  thigh.  The  diagnosis  of  C}*st3  was  made  in  all  the 
cases  except  in  one  of  the  latter  where  abscess  was  diagnosed,  and  in 
feet,  instead  of  the  customary  cucapsidation,  there  wtu*  suppuration 
around  the  dead  cchlnococciis  vesicle.  I  have  introduced  this  as  a 
«ort  of  appendix,  because  wo  have  nowhere  else  an  opportimity  of 
considering  the  pnrnsiles.  The  millions  of  tricAinm  occasionally 
scattered  through  the  muscles  cannot  Iw  treated  surgically,  even 
when,  occonling  to  the  brilliant  investigations  of  Zenker^  the  diagno- 
BIS  may  be,  and  has  been,  made  in  many  cases.  Dr(>p}firs  of  (he  &ul>- 
cutaoeous-raucoits  bursa;  and  of  the  tendinous  sheaths  as  well  as  spina 
bifida  may  also  bo  rearlily  mistaken  fnr  cystic  tumors,  if  we  do  not 
attend  to  the  onatoniie-al  seat  of  these  swellings.  Cyslomata  may  also 
Ijc  inislitken  for  other  pitdatinous  soft  sarcomata  and  carcinnmata,  and 
for  very  soft  fatty  tumora.  As  stated,  when  an  intention  of  oper- 
ating renders  a  certain  diagnosis  necessary,  we  make  an  CTpIoratory 
puncture.  But  what  guides  us  chiefly,  in  the  diagnoaia,  la  the  eipc> 
rienoe  about  the  relative  firequence  of  different  tumors  on  diflcrcnt 
41 
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parts  of  Ihe  body;  I  have  given  you  the  sum  of  these  experiences  in 
each  form  of  cyst,  and  in  the  cUmc  «hall  hereafter  direct  your  special 
attonlion  to  this  point. 

Aa  the  above  includes  the  prognoai»  of  cystic  tumors,  all  of  whidi 
grow  slowly  when  tliey  exist  as  cysts  without  complication ,  we  may 
pass  at  once  to  tlicir  treatment  Wc  may  remove  cysts  in  two  ways, 
\vui  by  evacuating  Üv*  contents,  and  locally  applying  remedies  that 
may  excite  an  intlammation  which  shall  cause  atrophy  of  the  sac,  or 
by  extirpntiüg  the  sac;  tlie  latter  is  always  the  ümpicst  and  most 
rapid,  and  wo  always  give  it  the  preference  where  it  can  be  don«ij 
easily  and  without  danger  to  life.  But  in  cysts  of  the  ovary,  thyroid,! 
and  otlicr  glanda,  that  are  deeply  seated  or  from  other  causes  danger*^ 
ous,  some  other,  safer  operation  is  of  course  desirable,  if  it  offers  a 
prospect  of  success.  Wc  may  induce  shrinkage  of  the  sac  after  pre- 
cedent evacuation  of  the  contents,  by  a  suppurative  or  by  a  milder, 
drier  inflttmraation.  If  you  slit  up  the  wall  of  the  cyst  its  whole 
length,  iind  keep  the  cut  edges  apart,  there  will  be  suppuration  and 
granulation  of  tho  exposed  inner  wall  of  the  cyst,  with  detachment 
of  the  portions  of  tumor  or  cpitholium  clinging  to  it;  the  sao  then 
gradually  shrinks  up  into  a  cicatrix,  then  decreases  in  si2e,  and  finally 
heals;  but  this  may  require  months.  Vou  may  attain  the  same  thing 
in  a  more  »ubcutancaus  way,  by  ligatures  or  tulws  tlirougb  the 
tumor  at  düTcrent  points;  the  irritation  caused  by  these,  as  well  as 
by  the  entrance  of  air,  causes  euppuration  and  granulation  of  the 
inner  wall,  and  in  favorable  cases  these  may  lead  to  atrophy  ;  often, 
this  does  not  occur  in  the  manner  desired,  or  else  it  may  requ 
months  or  years ;  so  that  of  these  two  methods  the  6rst  is  preferable;' 
it  is  particularly  applii^ablc  to  cysts  of  the  neck.  M'o  may  attain 
shrinkage  of  the  cyst  and  drying  up  of  its  contents  in  another  way, 
namely,  by  puncture,  with  subsequent  injection  of  tincture  of  iodine ; 
we  have  alrt-ady  (page  478)  said  enough  al-wut  the  effect  of  this  treat- 
ment. Here,  too,  the  injection  is  followed  by  severe  inflammation  of 
the  sac  with  scro-fibrinous  exudation;  then  the  serum  is  reabsorbed 
and  the  sao  contracts.  The  latter  method  is  particularly  applicable 
when  we  hare  to  deal  not  with  contents  of  softened  tissue,  but  witJj 
a  fluid  secreted  by  the  walls  of  the  sao,  Uiat  is,  chiefly  with  cyst« 
whose  contents  are  serous,  and  some  sorts  of  mucous  cysts.  Cfst 
mata  developed  from  softened  gelatinous  substance  and  fat«ysta  i 
not  suited  for  iodine  injections ;  for  they  are  apt  to  be  followed 
Bevere  inflammation  and  suppuration,  with  formation  of  gaa,  so  that 
wc  are  subsequently  obliged  to  slit  up  the  entire  sac  And  very  tliick 
walls,  which  contract  very  slowly  or  not  at  all,  also  contraindiccte 
iodine  injections.     Uencc  among  cysta  of  the  neck  we  find  some  that 
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»re  suited  for  tlila  treatment,  otbers  which  are  not,  becaxise  their  walla 
are  loo  thick.  Of  the  ovarian  cysts,  too,  unfortuDately  but  few  are 
suited  for  treatment  by  iodine  injection,  so  that  recently  the  extirpa- 
tion of  these  tnniors  by  laparotomy  is  considered  the  only  (xrtzin 
operative  proceeding ;  of  late  years  the  results  from  this  operation 
have  constantly  been  growing  more  favorable.  Lastly,  we  must  state 
tbat  in  some  cases  it  ia  best  to  avoid  any  operation;  for  instance,  I 
should  consider  it  folly  to  persuade  an  old  man,  with  a  number  of 
atheromat.i  on  his  he;td,  to  have  tliem  removed ;  for,  if  tlie  operation 
were  followed  by  er^'sipelas,  it  might  prove  fatal 
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To  give  you  ao  iJca  of  how  tumors  were  formerly  diagnosed,  and 
of  the  origin  of  many  of  the  nunics  stilt  in  use,  I  will  read  you  a  pas- 
sage from  the  clasi^ical,  and,  in  its  time,  mo<;t  prominent,  work  of 
JJorenz  Heifer,  the  tljird  edition  of  which,  published  in  1731,  I  have 
before  nie.  Here  (j)agc  220)  it  says  :  '*  Tlic  name  acirrfms  is  given 
to  a  painless  tumor  tlmt  occurs  in  all  parts  of  tlic  body,  but  especially 
in  the  plunds,  and  is  due  to  stagpnalion  and  drying  of  the  blood  in 
the  hardf  nod  part"  (Page  306)  "AMicn  ascirrhus  ia  not  reabsorbed, 
cannot  be  arrested,  or  ia  not  removed  by  time,  it  either  spontaneously 
or  from  maltreatment  l>eoomes  malignant,  that  is,  painful  and  in- 
fiiunCil,  and  then  we  begin  to  call  \\.  cancer  or  carcinoma;  at  the 
same  time  the  veins  swell  up  and  distend  like  the  feot  of  a  crab  (but 
this  docs  not  happen  in  all  cases),  whence  the  disease  gets  its  name ; 
it  is,  in  fact,  one  of  the  worst,  roost  horrible,  and  roost  painful  of  dis- 
eases. While  the  skin  remains  intact  over  it,  it  is  termed  hidden  (can- 
cer occultus),  but,  when  the  skin  has  opened  or  ulcerated,  it  is  culled 
epen,  or  tticcrated  cancer  /  the  latter  usually  succeeds  the  forroeT." 

It  is  not  long  since  men  lived  in  the  simple  belief  that  there  WM 
■ometbing  real  and  truly  prftctical  in  this  mode  of  comparison  and 
description.  In  a  hundred  years  will  they  laugh  at  our  present  onor 
tomical  and  clinical  deBniltons,  as  we  now  do  at  good  old  Utt^crt 
Who  knows?    Time  moves  on  with  giant  strides;  things  come  to 
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light,  and,  before  wc  have  time  to  look  around,  they  arc  turneU  into 
history  by  the  careful  labors  of  enei^otic  young  cxperuncntcrs. 

lo  the  nutural  sciences  we  always  dislike  to  give  short  definitions 
because  this  is  often  impossible,  on  account  of  the  passage  of  one  pro>1 
oess,  or  of  one  formation,  into  another.     Wo  may  say  that  carcino 
mata  are  very  infectious  timiors,  and  that  this  infection,  which 
attacks  the  lymphatic  glands,  afterward  more  distant  organa,  is  prob-^ 
ably  duo  to  the  passage  of  elemeuts  from  the  ttimor  (whother  of  cell» 
or  juice  is  not  yet  known)  through  tlie  lymphatic  vessels  and  veins 
into  the  blood. 

This  common  clinical  definition  of  carcinoma  should  be  controlled 
by  the  anatomical  structure  of  these  tumors.  Anatomical  peculian- 
ties,  easily  recognized  with  the  nuked  eye  or  with  the  microsoope,  are 
sought  for.  The  classical  monographs  of  AgtUy  Cooper  on  discaseij 
of  llie  testis  and  breast  (thi?  latter,  unfonunatoly,  unfmishc*!)  sho^ 
that,  by  a  careful  study  of  the  points  perceptible  lo  the  naked  eye,  a 
great  deal  may  be  attained  by  studying  a  single  organ ;  but  a  general- 
ization by  aid  of  the  anatomical  preparations  alone  is  impossible,  as  we 
have  often  felt,  in  the  course  of  these  lectures — it  is  frequently  difEcuIt, 
even  with  our  present  aids;  so  thai  I  cannot  blame  T'trcAow  for  try- 
ing, iu  his  great  work  on  tumors,  to  give  most  minute  descriptions  of 
the  difTPrent  forms  of  tumors  at  certain  localities.  Here,  where  we 
must  express  ourselves  briefly,  to  give  our  description»  an  aiiutomioit 
basis,  we  must  be  somewhat  more  decided  and  simimary.  "When  the 
naked  eye  no  longer  siilTiccd  for  the  diagnosis  of  tumors,  tiic  aid  of 
the  ndcroscope  was  invoked,  and  characteristic  appearances  were 
sought  that  might  occur  in  the  same  way  in  all  tlic  tumors  wc  liava 
described.  Still,  whether  the  charncteristics  of  the  cellular  elements*' 
were  sought  in  their  processes,  the  size  of  the  noclcus  or  of  the  nucle- 
oluo,  the  clinical  and  anatomical  pecnlinriUes  would  not  always  remaia 
congruous.  Wlicn  the  cells  proved  incfGcaciGus  us  evidence  of  carci- 
noma, it  was  sought  for  in  the  general  structure  of  the  tumor ;  aiveo- 
Utr  formation  was  asserted  to  be  the  anatomical  peculiarity.  Wc 
even  come  in  colltsion  with  tliis  idea  occasionally;  the  net-like  forma- 
tion of  neoplastic  lymphatic  gland-tissue  may  also  be  termed  "  alveo- 
lar," and  even  acknowledging  that  the  lymphoma  net^work  is  ao  pecu- 
liarly characterized  by  its  form  that  it  may  be  readily  excluded,  there 
still  remain  some  forms  of  chondromata  and  saroomatn,  e9poci.*illy  the 
giant-celled,  and  other  large-celled  sarcomata  forms,  which  we  have 
already  designated  as  alveolar  sarcomata  (pages  594  and  5dG),  as  the 
gliosta  of  cancer. 

Tlie  more  I  feel  obliged  to  suppose  that  in  the  perfect  organism 
there  are  no  entirclr  indifferent  ccHs,  but  that  the  elements  of  the 
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nüddJe  germ-layer  of  the  embryo  and  of  the  two  epitlielial  layers  are 
always  somewhat  in  oppo^tion,  the  more  I  am  iocUned  to  use  this 
fundameotal  histogenetic  fact  for  the  development  and  division  of 
tumors.  lo  accordance  with  ihia,  I  only  call  thuäe  tumors  true  carci- 
nomata  which  have  a  fonnution  similar  to  that  of  true  epitlielial 
g'lands  (not  the  lympliatic  glands),  and  whose  cells  are  mostly  actual 
derivatives  from  true  epithelium.  I  am  convinced  that  this  \iew  will 
constantly  have  more  adherents,  and  that  thus  the  differences  alxiut 
the  auatüiniüal  de&mtiuu  of  "carcinoma"  will  constantly  diminish. 
Those  investigators  who,  during  the  last  few  years,  with  all  the  mod- 
em aids^  have  worked  without  prejudice  ou  this  portion  of  ilie  study 
of  tumors,  rccopiize  the  gKut  importance  of  epithelial  proliferalion 
in  those  tumors  that  we  call  canocr,  still  most  of  them  sock  for  a 
compromise  between  the  different  histogenetio  views,  and  wish  still 
to  admit,  in  a  modified  form,  the  development  of  true  glandular  and 
epithelial  cells  from  connective  tissue  (heterology  proper)  {Jiind- 
ßeitcity  Föttwia;m,  Klebs^  Lücke)  \  only  T/tterschy  and  recently  Wal- 
deyer^  maintain,  as  I  do,  ihc  strict  boundary  between  epithelial  and 
con  nectiv[^  tissue  cells.  Walde\fer  defines  carcinoma  as  an  atypical 
epithelial  neoplasm.  But  we  must  here  state  that  in  canccr-iumors, 
besides  the  epitheliums,  there  are  usually  numerous  young,  small  round 
oella  which,  infiltrated  in  the  connective-tissue  portion  of  the  tumor, 
form  an  important  part  of  it  Tliis  small-celled  connective-tissue  in- 
filtration, which  exists  In  varj-ing  quantities  wherever  epithelial  pro- 
liferations grow  into  the  tissue,  appears  to  be  caused  by  a  sort  of  re- 
action, and  to  be  the  result  of  tlie  penctmtioi)  of  (he  epithelial  new 
formations  into  the  tissue,  according  to  the  number  of  iiifltrated  cells 
and  their  future  faXCy  as  well  as  the  degree  of  vascularity,  just  as  in 
inllamnialion  it  sometimes  leads  to  softening,  to  atrophy,  und  cicmtri- 
eiol  thickening  of  the  tissue.  In  some  oases  tliis  small^cclled  infiltra- 
tion is  so  considerable  as  almost  entirely  to  hide  the  epithelial  new 
formation  (from  which  it  may  be  vciy  difficult  to  distinguish,  if  the 
latter  be  small).  We  may  then  be  in  doubt  if  it  should  not  be  re- 
garded as  entirely  independent,  and  ciccasionally,  perhaps,  as  the  sole 
constituent  of  cancerous  tumors.  Formerly  I  myself  thought  it  neoe^ 
Bai7  to  agree  to  this,  and  even  supposed  that  this  component  of  car> 
cinoraa  possessed  a  spontiuieous  power  of  infection ;  but  further  ob- 
serrations  with  new  aids  have  made  it  appear  to  me  more  probable 
that,  even  in  the  smallest  canct-TOua  nfMlules»  epithelial  elements  al- 
ways gave  the  first  start  for  development.  This  haa  been  confirmed 
by  Waldeyer. 

Tt  is  especially  important  to  make  a  distinction  between  adenoma 
and  carcinoma,  as  the  two  forms  of  tumors  have  some  pointA  in  com- 
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moo.  Pure  adeaomata  arc  composed  of  ncwly-formod  gland-eubstance 
whicli  is  entirely  ai)»Iogou8  to  or  at  least  vt'ry  niucli  like  the  iiurtiiul; 
the  connective  tissue  around  the  ncwlj*fonucd  acini  has  the  same  re- 
lation to  them  aa  to  the  normal. 

In  adeoo^arcoma  there  is  Uttlo  if  any  new  formnlioa  of  ^andular 
acini,  but  the  sanxtma  merely  encloses  the  glandular  spacei  wUich 
have  remained  normal,  or  are  dilated.  But  it  ia  characteristic  of  car- 
cinoma that  the  epitlielial  covering  of  a  skin  or  mucous  membrane,  or 
the  epithelial  lining  of  glnnduUr  cavities,  grow»  into  tlic  skin,  and 
even  deeper,  in  the  fonn  of  roundish  nodules  (ucinous),  or  of 
cylinders  or  rollers  (tubular),  just  as  occurs  in  tlio  foetus.  While  00^ 
doing,  the  epittielial  cells  usually  preservo  their  form,  only  ihey  often 
grow  much  larger  tlian  normaL  Tlje  form  of  the  glands  from  whichj 
these  formations  proceed  generally  remains  typical  for  the  neuplasinl 
also;  but  it  remains  in  irregular  fiinns  of  glands,  it  is  only  rarely  that 
cavities  arc  formed,  and  that  actual  secretion  goes  on  in  these  cavities. 
Besides  the  epithelial  j>arts  of  these  tumors,  the  connective  tissue, 
bones,  muscles,  etc.,  into  which  the  epithelium  enters,  conduct  thcE 
Bclres  as  follows :  We  sometimes  find  them  of  normal,  again  of  nboo 
mal  firmness,  sometimes  very  soft,  almost  mucous,  ordinarily  in 
quantity  than  the  epithelial  musses.  It  is  vsuully  pen'oded  by  small, 
round  (lymph)  cells,  often  to  such  an  extent  tliat  scarcely  any  fibrous 
tissue  is  left;  genemlly  tlie  infiltrated  small  cellular  elenicuts  are  scatp 
tered  diffusely  in  the  cancerous  (coniieclivc- tissue)  framework;  very 
rarely,  we  find  numerous  cells,  collected  together  in  a  fissure  between 
the  connect! re- tissue  bundles.  MHicn  tho  tumor  advances  into  the 
bone,  the  latter  is  eaten  away,  as  in  caries.  1  have  not  been  able  to 
satisfy  myself  that  there  is  any  new  formation  of  connect! vc-tissuo 
filaments  in  the  nodular  and  infiltrated  forms  of  tlie&e  tumors,  nor  have 
I  been  able  to  find  any  osseous  new  funnutiou ;  but  there  is  no  doubt 
that  such  a  new  formation  oecius  in  the  papillary  and  villous  forms, 
of  which  we  shall  hereafter  speak.  From  this  description  you  seej 
tlmt  T)  a/<f<ryrr*«  expression  about  the  epithelial  formation  in  carcinomft^ 
hc'ing  cUypiccU {tisau  heiiroadini^w  of  liohin)  is  also  well  suited  for 
disttnguishing  earctnomata  from  adenomata,  as  typical  new  formations. 

Aa  regards  the  vessels  in  those  tumors,  we  may  satisfy  ourselves, 
by  artificial  injections,  that  the  dilatation  and  new  formation,  by  to> 
tuosity  and  looping,  are  considerable ;  only  the  connective-tissue  por- 
tions of  the  tumor  are  vascularized,  the  epithelial  portions  remain  free, 
t  cannot  go  any  further  into  the  general  histological  description  of 
thrso  tumors,  and  hope  that  they  maybe  recognizable  from  the  above, 
although  I  ackno^vledge  that  it  is  sometimes  very  difficult  to  distin- 
guish carcinoma  fnjm  adeno-sarcoma  and  alveolar  sarcoma. 
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According^  to  my  whole  bistogcnctic  view,  I  must  regard  it  as  im- 
possible for  an  epitJielial  cancer  to  oocur  primarily  in  a  bone  or  lym- 
phatic ^land.  The  oI>servatioDs  that  I  know,  to  tbia  effect  (in  the 
lower  jaw,  on  the  anterior  surface  of  the  tibia,  in  the  hinphatio  glands 
of  the  neck),  do  not  seem  to  me  suflicicnt  proof^  becAusc  the  skin  and  , 
mucous  membrane  are  so  near;  there  may  have  been  un  inaigi)tGcaiit 
carcrinomatoua  disease  of  the  skin  or  mucous  membrane  as  a  starting 
point  of  the  disease,  wiLlicul  its  having  been  noticed.  ' 

'I*he  appearance  c^  tlio  cut  surfuco  of  this  tumor,  and  its  consist- 

e,  vary  so,  that  no  pcncral  description  can  be  given  of  it. 

In  tlie  great  majority  of  cases,  carcinoma  »i^ars  in  tlic  furm  of 
nodules ;  also  as  indurations  of  otherwise  soft  tissues,  ot  as  papillary 
proliferations.  Rarely,  the  diseased  parts  ore  separated  from  the 
healt!iy  ti».''uc  by  a  connective- tissue  ca|>sule;  but^  in  most  cases,  the 
passage  from  healthy  to  diseased  tissue  is  more  gradual.  In  soma  ', 
cases  there  is  no  cancerous  tumor,  but  a  cancerous  infiltration,  there 
being  no  enlargement,  possibly  even  a  diminution  in  size  of  the 
affected  origan.  It  is  also  characteristic  of  carcinoma  that  part  of  the 
new  formatioQ  is  very  short-lived,  disintegrates  directly  or  after  pre- 
oodeni  fatty  degeneration,  is  reabsorbed,  and  then  the  infiltrated 
fibrous  tissue  contracts  to  a  firm  cicatrix.  Besides  this  cicatricial 
sluinking',  and  not  uufrequeutly  along  witli  it,  there  is  often  softening ; 
it  is,  perhaps,  even  more  frequent  than  contraction;  at  all  events,  it  is 
more  extensive.  This  softening  is  mostly  preceded  by  fatty  degen- 
eration of  the  cells  and  caseous  metamorphosis ;  central  softening, 
opening  outwardly,  formation  of  a  putrid  ulcer,  with  fungous  edges,  is 
very  characteristic  of  carcinoma.  Mucous  mctiunorphosis  of  the  ceW- 
protoplasm  also  takes  place  in  some  glandular  carcinomata,  relatively 
most  often  in  those  of  the  liver,  stomach,  and  rectum ;  in  rare  coses, 
this  aUo  affects  the  connective-tissue  stroma.  This  mucous  cancer  is 
also  called  ffdatinwtJt  or  colloid.  Wlien  canoerous  degenerations  oo- 
cur  on  the  surface,  the  papillary  layer  may  develop  so  as  to  become 
Tcry  prominent,  as  in  some  paplüanj  cancers  (destructive  papiUomata) 
of  the  mucous  membrane  of  the  lips,  stomach,  and  portio  vaginalis, 
and  as  in  viÜoua  cancer^  which  develops  on  the  mucous  membrane  of 
the  bladder,  in  the  form  of  dendritic,  branched,  large  papilla*.  If  tho 
eicairirial  contraction  predominate  in  a  Carcinoma  (us  it  does  in  somo 
forms  of  cancer  of  the  breast),  hard  tumors  or  ulcers  are  devclojied, 
which  have  for  ages  been  called  acirrhus.  Some  carcinomata  are 
brown  or  black,  but  still  melanfxarcinomat^  are  rare.  Most  soft 
melanoniata  arc  sarcomata.  Von  will  more  readily  acquire  an  ideft 
of  tho  different  forms  of  cancer  by  studying  attentively  their  origia 
and  the  localities  where  they  chiefly  occur. 
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1.  Skin  (ciitis)  and  mucous  membranes  with  paremcnt-epiuioljum^ 
Oommon  tpUheli^U  e<trcinoma  (epecinlly  so  called  because  it  was  the 
'fitt^  and,  mitil  UtfJy,  the  only  form  ia  which  the  main  bodr  of  the 
cancerous  tumor  was  kuown  to  consist  of  e[üLhcIium),  or  cancroid 
(cancer-like  tumors ;  this  name  was  chosen  because  these  cancers  of  the 
skin  were  considered  less  malig^iant  than  those  forms  observed  id  tlic 
breast)  which  were  considered  as  the  type  of  true  cancer).  The  cutis 
IB  covered  bjr  a  layer  of  epithelium,  from  which  ii»  the  foetus  there  are 
Tarious  ingrowtha  into  the  subjacent  tissue,  namely,  the  haii^follicles, 
hair,  sebaceous,  aud  sweat  glands.  Mucous  glands  are  formed  on  mu- 
cous membranes  in  the  same  way.  Many  assert  that  all  these  tissues 
may  hare  epithelial  outj^wtlia.  I  shall  not  deny  this,  but  epithelial 
ingrowths  may  be  most  readily  provvd  in  the  rete  MalpighiL  Next 
to  this,  a  oonadcmhie  coIIcctioD  of  epitfaelium  in  the  sebaceous  gUnils 
and  glands  of  the  oral  muaüus  membrane,  aud  their  enlai^mient^  are 
also  frequently  witnessed ;  less  frequently,  the  hair>follicles  and  sweats 
glands  arc  implicated.     During  tliis  ingrowing,  the  young  cells  of  the 
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rete  at  first  preeer^-e  their  size  and  form ;  even  their  reUlion  to  the 
oonnectiro  tissue  of  the  cutis  remains  tlie  sauie,  for  those  ceils  lying 
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next  to  the  connective  tissue  preserve  a  cylindrical  fonn,  just  as  on 
the  normal  papillr?  of  the  cutia. 

It  is  ver>'  probuble  tliat  the  epithelial,  gland-like  inpn)wtlis  not  un- 
frequentlj  grow  into  the  spaces  between  the  conuectivc-Uä&ue  buu- 
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dies  where  lymph  circulates,  for  there  the-tisaue  oflTere  least  resistanee. 
S&üer  thinks  he  has  proved  that  all  tliese  tubes  and  cylinders  lie 
solely  in  the  lymphatic  vessels.  Although  all  his  evidence  in  favor 
of  this  view  is  not  tenable,  it  is  still  very  enticing,  for  we  might  tlieu 
readily  understand  why  the  adjacent  lymphatic  glands  were  occaaioih 
ally  infected  eariy. 

Subsci}uent1y,  changes  tiikc  place  in  these  epithelial  tut>cs ;  groups 
of  colls  uuitc  and  form  glubulcs,  wliioh  gradually  grow  by  the  dcpo&it 
of  ne*v  cells  of  the  form  of  flat  cpithclimn,  and  thus  funn  the  cobbage- 
Uke,  compound  epidermis-globules  (globules  ^pidermiquc«,  oancruid 
globules,  epitlielial  pearls),  whicli  so  much  excited  the  astonishment 
of  tbc  ÜKt  person  that  examined  them. 

It  is  most  probable  that  these  globules  are  devcIoj-KHl  from  a  num- 
ber of  conglomerated  cells,  increasing  by  division,  and  the  peripheral 
layers  of  cells  being  flattened  by  pressure  against  the  parts  around, 
which  are  not  very  distensible ;  hence  the  larger  these  pearls  become 
the  more  they  project  from  tlie  cell-cylinders,  and  hence  they  often 
appear  at  the  terminal  points  of  the  glandular  acini.  Among  the 
cells  in  the  pearls,  as  in  the  epitluJial  ports  of  these  tuaxvs  elAO* 
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iu  the  enUrgcd  papillie  of  a  glans  pcois,  aa  it  occurred  just  at  tbo 
development  of  tlio  first  epithelial  proliferation r. 

White  LQ  the  last-iueutioDcd  case,  as  oftcD  happens,  the  papQlary 
Iijrpertrophy  nf^yearcd  at  the  veiy  commencement  of  the  development 
of  the  tumor  us  an  essentially  cbaraetcrisljo  part,  in  other  coses  it  is 
of  an  entirely  secondary  nature,  i.  e.,  tho  epithelial  rods  on  the  6ur> 
fnee  of  the  skiu  or  mucous  membrane  sufieri,  fall  out,  aod  leave  the 
vascular  conriective-tissue  |x>rtion  in  the  fonn  of  a  jiouched  ulcer, 
irom  which  difl'ereat  papillary'  tufls  protrude  or  subsequently  grow. 
Cjircinoma  of  the  skin  may  begin  as  indurated  papilloma,  or  as  a  wort, 
but  just  as  often  it  begins  as  a  nodule  vvheu  the  prciliforation  is  at  first 
circumscribed,  gruws  into  the  skiu  ;  it  eularges  aloMrly,  without  grovr- 
inp  by  apposition  of  new,  small  ciufinoma  nodules.  The  carcdnoma- 
tuus  prulifcnitiuu  may  also  enter  luid  grow  through  the  cutis  fwm 
a  gradually-tnereaalng  surface,  without  causing  any  great  promi- 
nence, 

Tliere  is  a  decided  difference  between  cancers  of  the  skin,  accord- 
ing as  the  epithelial  proliferation  enttre  tlje  cutis  more  or  less  deeply ; 
some  case^  rcnuuu  quite  superGcIai,  scarcely  entering  the  subcutan 
neons  cellular  tissue,  and  growing  very  slowly  (Hat  epithelial  cancer, 
Thierffh) ;  otlieri  prow  rapiilly  and  entt-r  (he  tissue  deeply,  dcjitrciy- 
iug  it  (inrdtmtet]  epithelial  cancer,  7yiitfr»c/i).  The  above  desciiption 
of  cancer  of  tlic  sktn  is  from  tho  infiltrated  farm ;  in  flat  epithelial 
auiccr  the  uutpvwing  cell-cylinders  rarely  grow  dee|>cr  than  tlio 
deep  laj'ers  of  the  cutis,  and  consist  chieÜy  of  the  sniiill,  round  cells 
of  the  rclc.  Along  with  these  proliferations  the  Bcbocoous  glands 
become  hir^vr,  fdl  up  with  developetl  large-celled  epithelium,  and  the 
connective  tissue  is  richly  infiltrates!  with  small-celled  elenicutB.  In 
tlicsc  new  furmatioDS  the  development  of  ejiidermis  pearU  is  rriu- 
tively  rare.  As  viewed  on  the  patient  in  this  commencing  stage,  the 
whole  forms  a  bard,  slightly -elevated  infiltration  of  the  cutis,  covered 
with  desquamating  epidermis.  This  epithelial  proliferation  is  not, 
howe\-er,  very  solid ;  occnsionnlly  thi-rp  are  disiotegratiim,  st>fluning, 
and  detachment  of  tho  glandular  proliferations  and  sebaceous  glands, 
Tho  highl3'-va5cular  conneüli%'e  tissue  remains,  and  may  continue  to 
ICrow  as  gronulatiuns,  or  it  may  partially  cicatrize.  Mlüle  this  goes 
on  in  the  centre  of  tho  new  formation,  the  latter  continues  to  grow,  it 
may  be  very  slowly,  in  the  periphery. 

At  their  very  commeuccment,  the  cut  surfaces  of  epithelial  cancer 
are  pale  red  ami  hard;  in  a  short  time  they  appear  white  and  granu- 
lar ;  occasionally  we  may  see  the  huge  epithelial  pearls  and  ro^ls  with 
the  naked  eye.  Ulceration  takes  place  from  without  inward,  even 
more  frequently  than  by  medullary  softening  from  within  outwanl. 
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and  usuallj  quickly  follows  their  dcTcIopmcQt.     Mucous  sofitcmng  is 
rare  in  these  forms. 

In  reganl  to  the  topoffrapht/^  we  may  meülion  the  foHuwüig  regions 
of  the  botly  as  tlie  most  frequent  seats:  {a,)  Jlead and  neck;  hero 
tbesc  tumors  develop  ohiclly  on  the  eyeliJs,  conjunctiva,  sklu  of  the 
nose  and  face,  tbo  lower  Up,  oral  mucous  membrane,  gums,  checks, 
tongue,  larynx,  Oesophagus,  ear,  and  scalp.  Tlie  first  appearance  va- 
ries greatly :  the  worst  cases  begiu  as  uoduleä  iu  the  substance  of  iho 
mucous  membrane  or  akin,  and  quickly  ulcerate  from  central  softco- 
iDg ;  other  cases  begin  on  tltc  surface;  a  fissure,  crack,  indurated  ex* 
oorintion,  epidermoid  scab,  or  a  soft  wart,  forms;  this  at  first  apparently 
insignificant  affection  may  remain  BUprrfii-iid  for  a  long  time,  slowly 
extending  laterally,  less  so  in  depth,  and  haring  indurated  borders. 
If  the  carcinoma  develop  from  a  wart-like  formation,  it  may  penna- 
ncntly  preserve  the  papillary  character.  The  partä  onoe  diseased  arc 
forever  destroyed  by  the  metamorphosis  into  cancerous  tissue;  in 
typical  epithelial  carcinomata  there  i»  no  cicatricial  shrinking;  the 
ulcers  which  rapidly  develop  firom  these  new  formations  vary,  like 
other  cancerous  ulcers ;  sometimes  smaller  or  larger  shreds  of  tissuo 
from  the  depths  of  tU«  ulcer  become  gangrenous,  Iraviiig  a  cnitcr-liko 
loss  of  substance ;  sometimes  the  new  formation  proliferates,  forming 
an  ulcej  with  fungous,  overgrowing  edges.  Not  unfrequently,  a 
cheesy  pulp  may  be  squeezed  from  this  ulcerated  surface  ;  it  eomes 
out  in  a  worm-like  sbnpc,  just  as  the  inspissated  sebaceous  matter 
docs  from  the  glands  of  the  skin  (comedones  or  maggot) ;  tliis  pulp 
is  a  mixture  of  softened  epithelial  masses  and  fat.  Sooner  or  later, 
there  is  a  gradually-increaäng  swelling  of  the  ueighlwring  lymphatie 
glands  of  the  nook,  %vlüch  is  not  unfrequently  painful;  by  dtrgrees 
the  glandular  tumors  unite  together,  or  with  the  primary  tumor;  new 
points  breiik  out,  and  the  local  destruction  gradually  progresses;  the 
new  formation  also  extends  in  depth,  destroying  the  bones  of  the  face 
or  skull,  and  taking  their  place.  T>eath  may  result  from  suflbcation  or 
hunger,  due  to  pressure  of  the  tumor  on  the  air-passages  or  uisopha* 
gus,  or  from  pressure  on  the  brain  after  perfnration  of  the  skull; 
more  fre<]ucn1ly,  after  gradually-increasing  marasmus,  it  rcbults  from 
complete  exhaustion,  with  the  signs  of  excessive  cachexia.  On  au- 
topsy, we  hardly  ever  find  metastatic  tumors  in  internal  organs. 
All  of  these  carcinomata  on  the  head,  face,  and  neck,  are  much  itioro 
frequent  in  men  than  in  women.  The  average  duration  of  life  of 
patients  with  cancer  of  the  tongue  and  oral  mucous  menibrane  is  a 
year  to  a  year  and  a  half.  Cancers  of  tlie  lips  are  radically  curable 
by  early  and  complete  extirpation. 

In  previous  works,  I  have  termed  Üie  above  form  of  flat  carcinoma 
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of  the  skin,  "  cicatrizing,  atrophying,  epithelial  cancer,  or  scirrhous 
ouUb,"  to  define  it  more  accurately  from  ordinary  epithelial  cancer. 
But  now  it  seema  to  me  better  to  make  no  special  subdivbion  of  H, 
hence  I  at  once  state  that  tin's  is  the  mildest  form  of  cancer  of  the  skin, 
and,  with  few  exceptions,  attacks  oJd  person»;  the  disease  occasiou- 
ally  b^^ins  as  an  inüllration  of  the  papillary  layer,  with  small  nodules, 
always  superficial ;  usuully  there  is  at  first  a  local  collection  of  yellow-  i 
ish  epidermis,  a  Kmall  scab,  after  whose  removal  ibe  skin  apjiears  at 
first  only  slightly  reddened,  scarcely  infiltrated ;  when  detached,  the 
crust  furms  again ;  after  repeated  detachments,  we  find  under  it  a  small, 
rough,  fine  papUlurj',  dry,  ulcerated  surface,  which  occasionally  has, 
c\'en  at  tliis  periixJ,  har»l,  sliglitly-eievateil  edges;  the  small  ulcer,  on 
whicHnew,  dry  crusts  constantly  form,  extends  through  tlie  cutis,  but 
rarely  into  the  subcutaneous  tissue ;  its  tendency  is  rather  to  spread 
laterally,  occasionally  it  eren  heals  in  the  centre,  forming  a  dcatrixand 
DOW  healthy  epidermis,  while  a  mode-rate  induration  and  ulceration 
slowly  progress  in  the  periphery.  In  some  cases  there  is  no  ulcera- 
tion, only  infdtratiou  of  the  skin,  with  epidermis-scales  and  subse- 
quent c!catri(^inl  shrinking. 

The  most  frequent  scat  of  flat  epithelial  cancer  is  the  fiice,  es- 
pecially the  cheeks,  brow,  nose,  and  eyelids ;  still  other  parts  of  the 
skin,  which  are  subject  to  any  form  of  epithelial  carcinoma,  may  bo 
attacked  by  this  form ;  it  is  most  frequent  between  the  fiftieth  and 
sutielh  year,  and  I  find  it  ns  often  in  women  as  in  men.  Often  lite 
whole  cutaneous  siu-fuce,  and  especially  that  of  the  face  and  hands, 
appears  very  dry,  and  is  oovcred  by  numerous  dry,  flat,  yellow  cpider- 
nii*<anist8,  as  well  as  by  numbers  of  small  inliltratlons,  which  often 
disappear  again,  lliis  cancerous  infiltration  extends  very  slowly; 
occasionally  it  is  six  or  eight  years  before  a  portion  of  skin  as  large  as 
a  dollar,  or  a  side  of  the  nose,  or  an  eyelid,  or  portion  of  the  ear,  is 
destroyed ;  it  rarely  proceeds  more  mpidly.  As  the  patients  are  gen- 
erally old,  th^  occasionally  die  of  other  diseases,  and,  for  the  same 
reason,  there  is  often  no  recurrence  after  operation.  But,  eren  in  cases 
not  operated  on  or  treated  in  any  way,  this  form  of  carcinoma  appears 
infectious  in  but  few  cases ;  the  infection  never  extends  beyond  in- 
filtration uf  the  lymphatic  glands,  which  docs  not  occur  till  late,  and 
then  goes  on  just  as  slowly  as  the  primary  infection.  Some  writers 
have  wished  to  banish  this  form  of  cutAneniis  ranoer  from  the  list«  of 
carciiiumat«,  and  to  place  it  among  clironic  inflammations  as  ulcus 
rodens  [J/utchinson],  or  as  a  form  of  lupus  peculiar  to  old  persona. 
The  various  combinations  of  this  neoplasia  with  distinctly-marked 
cancer  in  some  points  of  the  inGltratcd  edges,  the  possibility  of  ita 
changing  to  proliferating  cancer  of  the  skin,  and  some  other  anatomi- 
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cal  and  clinical  peculiarities,  render  it  certain,  in  my  opinion,  that  this 
form  of  infiltnitioD  and  ulceration  belongs  among  the  cancers,  and  is 
the  mildest  and  most  feebly  inf(?ctious  among  tbem, 

(ft.)  The  second  part  of  the  body  where  this  form  of  cftreinomaü 
frequent  is  about  the  genitals.  Ilie  portio  vaginalis  uteri,  ragina, 
labia  minora,  and  the  clitoris,  the  pcinK,  especially  the  glimä  and  pre- 
puce, are  the  parts  moat  frequently  affected.  Of  all  these  purls,  the 
portio  vaginalis  uteri  is  espeeially  liable  to  the  disease,  and  here  car- 
cinoma ulcerates  mpidly,  and,  as  the  surface  of  the  tumor  becomes 
deeply  fissured  and  assumes  the  appearance  of  a  cauUflowcr,  this  is 
often  called  cauliflo\rer  cancer,  but,  as  saroomatoiis  jiapillomata  may 
produce  the  same  forms,  this  designation  ia  uncertain.  On  all  of 
the  above  localities  the  ulcerated  tumor  may  haro  a  destructive  ul- 
ocrating  or  a  fungous  chnractor,  it  may  also  Ikj  either  itifiUnited 
or  superficial.  The  separation  of  uterine  cancer  is  accompanied  by  verj 
bodly-smelling  sanies,  and  often  with  repeated  parenchymal  ons 
hannorrhages.  As  regards  the  subsequent  course  of  the  disease,  the 
retroperitoneal  lymphatic  glands  arc  affected  sooner  or  later ;  death 
usually  results  from  marasmus;  in  these  cases,  also,  wo  very  rarely 
find  metastasis  in  the  iuterniil  organs,  except  in  the  neighboring 
glands  which  are  directly  infected. 

(c)  Of  other  parts  of  the  body  tliat  require  the  attention  of  the 
surgeon,  we  have  to  mention  the  hand,  and  especially  the  back  of  the 
hand.  Not  long  since,  I  saw  an  epithelial  carcinoma  on  the  right 
forearm,  which  had  developed  from  a  fontanel,  kept  up  for  ten  years 
with  peas.  I  also  saw  an  idcer  of  the  foot,  which,  after  lasting  for 
years,  without  any  known  cause  became  cancerous, 

((/.)  M'e  also  mention  hero  the  carcinomata  growing  from  the 
vesical  mucous  membrane,  which  also  has  a  pavement  epithelium. 
Inaccessible  as  it  is  for  surgical  treatment,  the  surgeon  must  still  be 
well  acquainted  with  it,  to  enable  hiiu  to  make  a  difTcreutiol  diagnosis. 
It  has  already  been  frequcDtly  menlioDcd  that  papillary  proliferations 
occur  in  carcinoma ;  this  is  particularly  often  the  case  in  cancers  on 
the  inner  surface  of  the  bladder,  nldch  frequently  grow  in  tlie  sbap« 
of  branched  villi,  and  have  conscqucDtly  received  the  special  name 
of  "villous  cancer," 

Cancers  starting  from  the  cutaneous  epithelium  and  glands  have 
the  same  rt-lation  to  villous  cancer  that  adenoma  has  to  papilloma. 
When  papilloma  assumes  a  peculiarly  luxuriant  growth,  and  at  tlie 
same  time  epithelial  masses  grow  into  the  part  of  skin  affected,  soft- 
ening tlie  c-«iiinective  tiRSue  or  muscle,  in  short,  when  the  tumoral 
Bim:ics  a  distinctly  destructive  character,  it  may  be  regarded  as  car- 
cinomatous papilloma  or  villous  cancer.     The  boirodaries  between 
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simple  papilloma  and  villous  canoer  maj  bc  just  as  difficult  to  deilne 
OS  those  between  adcaoma  and  corcmoma. 

As  abo\*e  stated,  a  tumor  like  a  mushroom  forms  on  the  iiiaer  but«: 
iaoe  of  the  bladder,  growing  into  its  cavitj',  and  floating-  in  the  urine^  j 
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its  base  being  attaobed  to  the  wall  of  the  bladder,  like  a  careioom«^ 
and  its  long,  branched  villi  boing  covered  with  very*  large  epithelial 
ccUa,  while  the  ground-work  of  (be  papillär  is  composed  of  cotmoctive 
tiasuc,  whose  meshes  contain  cpitboliol  cell-cylinders,  such  as  oocur 
in  carcinoma  (Fig.  139). 


Now,  a  few  words  a1>out  the  course  of  the  above  earoinomata  as  a 
oUss.  They  usually  aj>pear  in  elderly  persons,  say  from  the  fortieth 
to  sixtieth  year,  rarely  later,  but,  unfortunately,  it  is  not  bo  rare  lof 
them  to  come  earlier ;  I  have  seen  cancer  of  the  tongue  in  a  boy  of 
eighteen,  and  cancer  of  the  uterus  in  a  woman  of  twenty  years.  On 
the  whole,  country  people  arc  more  subject  to  cancej  of  the  lip  than 
city  people  are.  The  earlier  these  carcinomata  appear,  the  more  pro- 
liferent  the  local  tumor,  the  earlier  the  lymphatio  glands  are  implicated, 
and  the  more  rapid  the  whole  course.    It  has  often  beea  obscrred 
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thftt,  after  mtirc  n^moval  of  tbc  tumor,  there  is  no  recurrence.  In 
some  cases  the  disease  runs  its  course  veiy  quickly,  in  a  year ;  in  oth- 
ers it  lasts  tlireCf  five,  ten  years,  or  longer  (Uat  cancer  of  the  skin)  { 
fiometimcs,  also,  the  recurrence  is  only  in  the  lymphatic  glands,  aA 
when  a  cancer  of  the  Up  has  been  completely  extirpated,  but  at  tho 
time  of  operation  cancer-germs  were  already  present  in  the  cervical 
lymphatic  glands.  The  new  formation  in  the  gland  at  first  appears 
pole  red,  is  a  rather  bard,  diffuse  infiltration,  or  a  wliite  kernel,  but 
with  time  it  becomes  softer,  and,  to  some  extent,  pulpy  and  purulent. 
The  cervical  lymphatic  glands  infiltrated  with  cancer  have  a  great 
tendency  to  ulcerate  ;  their  microscopical  structure  is  the  same  as  that 
of  primary  cancer.  I  think  there  is  no  doubt  that  secondary  cancer 
in  tiie  lymphatic  glands  is  always  due  to  transplantation  of  cancer- 
germs  from  the  original  focus  (see  page  553).  The  above  forms  of 
cancer  scarcely  ever  go  beyond  the  lymphatic  glands ;  infection  of  in- 
ternal organs  (liver,  lungs,  spleen,  kidneys)  is  very  rare.  The  coo- 
stancy  with  which  carcinoma  occurs  at  certain  points,  csppcmlly  where 
mucous  membrane  passes  into  skin  (vagina,  penis,  lips),  has  justly 
always  excited  much  attention.  It  was  natural  to  seek  the  causes  <^ 
the  disease  in  the  structure  of  these  parts,  and  in  the  irriüitiona  to 
which  these  openings  were  subjected ;  the  dislike  tJiat  most  modem 
pathologists  have  to  specific,  uukiioim  irritations  has  luduccd  them  to 
■edc  different  causes  for  explaining  the  obscurity  about  the  spccifio 
causes  of  tumors  of  these  p^irts.  In  regard  to  the  lips  in  old  persons, 
Thicrtch  attaches  great  im{X)rtance  to  tbc  fact  that  there,  as  in  the 
cutis  clsewbcre,  consideruble  changes  take  place  with  advancing  age: 
tbcrc  is  decided  atrophy  of  the  connective  and  muscular  tissues,  so 
tJiat  the  epidenuiä'f'jnnattons,  bair-foUides,  sebaceous  and  persplrar 
tor}-  glands,  as  well  as  those  of  the  lip,  attain  tho  preponderance,  and 
receive  most  of  tho  nourishment  j  hence  all  irritations  affecting  tbd 
lips  (bad  shaving,  smoking  tobacco,  wind,  bad  weather,  eta)  chiefly 
attack  the  glandular  ports  of  the  lip,  and  induce  hyperplasia.  In 
Bngland,  epithelial  cancer  often  attacks  tbo  scrotum  of  chimney- 
sweeps (cbimney-sweepcr^s  cancer),  from  tbc  irritation  of  the  soot,  it 
is  supposed.  These  things  may  certainly  have  some  effect,  but  it  r^ 
mains  unexplained  why  tbcy  should  be  followed  by  cancers  or  intnv 
tioua  tumors,  and  not  by  chronic  inflammations,  catarrhs,  etc  I  shall 
not  here  follow  this  dl<K:u5S)on  further,  but  merely  refer  you  to  what 
was  said  about  Üie  etiology  in  the  introduction  to  the  section  on 
tumors. 

2.  Mammary  gUind*.  I  place  cancer  of  the  mamma  here,  as  tliis 
gland  is  also  a  derivative  of  the  epidermis,  a  cutaneous  fiit-glond  on  a 
large  scale.  The  mammary  cancers,  however,  differ  greatly  from  those 
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already  described,  and,  although  true  epidenui&^aucere  occur  in  Ibe 
breast,  starting  particularly  from  tlie  areola,  they  arc  very  rare. 

MamnuLry  cancer,  which  is  unfortunately  very  frequent,  ecems  to 
me  almost  always  to  begin  with  a  coincident  enlargement  of  the  small, 
rouad,  epithelial  cells  in,  the  acini,  and  with  STnall-eelled  intiltratlon 
of  the  coiniet-tive  tissue  art)und  tbtm.  With  our  present  mcthoils  of 
examination  it  is  impossible  to  tell  whether  tbe  first  changes  occur 
in  the  gland-c^ils,  or  in  the  connectire  tissue;  for  tho  grouping  of 
6mall,  round  cells  about  the  acini  soon  becomes  so  excessive,  that  it 
constantly  becomes  more  düEcult  to  make  out  the  further  fate  of  the 
glandular  acini.  Fruin  my  tukTnbly  numerous  obs^^rratioits  on  this 
ftubjcct^  made  by  aid  of  the  most  improved  methods,  I  think  I  may  de- 
scribe the  following  aa  the  subsequent  course; 

Tlie  collection  of  cells  in  the  arini  leads  first  to  their  enlargement, 
which  is  occasionally  accompanied  by  a  trace  of  secretion  (as  is  sbo^\ii 
by  the  esenpc  of  serum  from  tho  nipple).  As  tho  collection  of  cells 
ocmtinuo9,  there  is  more  enlargement  of  the  acini,  and  in  such  difierent 
ways,  that  we  may  distinguisii  an  acinous  (often  large-celled)  and  a 
tubular  (fliiclly  small-celled)  form  of  mammary  cancer.  The  formeri 
leads  to  the  development  of  large,  lobulatcd,  glandular  nodidcs;  hcoce  ' 
I  cb\\  this  the  "  acinous  form,"  since  in  it  the  rough  outlines  of  the 
acini  are  preserved.  The  followiug  picture  is  a  slightly-magnified  one 
of  the  borders  of  such  a  tumor: 
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The  groups  of  epithelial  oells,  whicli  arc  enlai>gcd  and  grown  to 
Uiick  glandular  dubs,  arc  enclosed  by  infiltrated  connective  tis«iie, 
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and  traTereetl  by  a  fine  net-work  of  connective  tissue  (stroma),  wlilcb 
I  regard  aa  the  remains  of  the  furmcr  partitions  between  the  acini, 
but  which  others  consider  as  moeily  new  formation. 

If  we  make  a  section  tlirough  a  hardened  preparation  of  an  aci- 
nous, soft,  mammorjr  oanccr,  wlien  magnified  more  strongly,  the  tissue 
appears  as  above.  I  consider  the  cells  in  the  lar^  connocLive-tissue 
meshes  as  of  epithelial  origin  (Fig.  141). 

Pia.  141. 
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This  variety  of  mammary  fencer  is  mostly  soft,  granular  on  sectioD, 
grayish  white  (medullary).  If  we  scrape  the  cut  sur&oe  of  «uoh  a 
cancerous  tumor,  avc  readily  erncuate  a  tliick,  whitish  pulp;  if  we  ex- 
aniino  tliia  while  fresh,  we  find  nodular  cells,  very  pale,  composed  of 
lai;ge,  many-formed  cells  with  large  nuclei ;  many  of  these  colU  coataia 
Beveml  nuclei ;  they  may  perhaps  be  segregating. 

The  oonnective-tisauc  frame-work  in  which  thene  elements  wcra 
embedded,  when  empty,  looks  about  as  follows,  if  strongly  mag- 
niliod: 

Hie  second  fonn,  which  is  more  frequent  (ia  harder,  and  on  scotion 
pjile  red),  may  be  termed  the  "  tubular"  form,  as  tlie  acini  do  not 
maintain  their  fi^rm,  but  grow  into  the  connective  tissue  as  very  thin 
ceU-oylindcrs,  while  it  becomes  infiltrated  with  cells.    As  in  this  form 
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tiÄSue  occasionally  Ho  together  in  groups,  it  Is  evident  that  it  must  be 
very  difficult  to  decide  wliich  of  these  cancers  come  from  the  ceJl- 
maaaea  of  glandular  epithelium,  and  vrhicb  are  pure  deiiratires  of 
oonncctiTC  tissue,  former  wandering  ccU& 
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Hence  all  observers  are  not  yet  oonWnccd  that  lln«c  fi-equcnt 
forms  of  mammorv  carrinomiita  are  true  cancer,  ns  sctmc  of  them 
regard  oU  the  cl*11s  occurring  here  as  derived  from  conuectJre  tiastie. 
The  final  decision  iii  this  matter  can  only  be  made  by  ihe  history  of 
development;  as  long  as  we  hare  no  means  of  always  distinguishing 
tbc  young  derivatives  of  epiüicliul  cells  from  wandering-  white  blood* 
cells,  and  the  derivatives  of  connective  tissue,  wo  shall  ftrarcely  Iw 
able  to  say  from  every  preparation  whether  this  form  of  cancer  of  the 
mamma  is  more  of  an  epithelial  or  connective-tissue  nature. 

Although  all  forms  of  cancer  of  the  breast  have  a  tendency  to 
alcemtc,  this  is  more  the  cose  in  the  softer  than  in  ilic  harder  forms. 
The  hardness  of  cancer  of  the  mamma  does  not  always  depend  on  iia 
richness  io  cells,  but  even  acinous  cancers  that  are  rich  in  cell«  may 
be  bard,  if  the  cells  are  enclosed  in  tense  connr-ctive-t issue  capsules, 
as  the  normal  acini  are.  The  softening  is  centnil  in  nodules  lying 
near  the  sldn,  or  in  the  harder  forms  it  is  more  frequently  from  with- 
out inward  at  points  where  the  tumor  presses  against  the  bldn  and 
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hos  become  united  to  iU  Mucous  softening  oecurs  rarely,  mucous 
metamorpliosiB  of  the  gliind-oella  w  probably  never  seen.  To  U*o 
naked  eye  the  softened  spoU  appear  whitiali-yellovr,  granular  (ca»- 
ecus,  fatty  softening)  or  griyiah  or  dark  red  from  vascularitr,  espfr 
ciallr  if  there  hare  been  extravaAations.  By  softening  and  eocap- 
sulntion  of  the  softened  spot,  which  may  be  deeply  seated,  cysts  may 
be  formed  in  these  carciuonmta ;  retention  and  secretion  cysts  may 
also  be  dcTclopcd  in  the  mamma  along  with  or  in  the  cancerous 
tumor. 

F».  149, 


Oiiioer  or  lb«  maauaft,  frum  a  cic*tticlai)jr-«truphlod  put.    ICi^iflvd  t03  dUmMar*. 

Atrophy  is  a  rery  frequent  process  in  cancer  of  the  mamma;  the 
nipple  or  ether  parts  arc  tlius  retracted  like  the  navel.  On  micro- 
Mopio  examination  of  these  atropliied  parts  we  see  conneotlve-tissue 
alrias  with  atrophied  connective-tissue  corpuscles,  and  the  section  of 
fine,  branched  canals  (atrophied  alreoU)  which  arc  filled  with  cell 
dctritos  or  fat.  This  atrophy  of  the  new  formation  is  In  some  eanc 
of  the  mamma  such  an  important  factor,  that  it  has  giren  rise  to 
special  fonn  of  cancer,  "  atrophying,  cicatrizing  cancer."  It  cannot  böl 
denied  tbat  in  its  pure  form  tliis  variety  of  cancer  has  certain  pecu- 
liarities which  distinguish  it  from  the  ordinary,  moat  frctjuent  forms 
of  cancer  of  the  mamma;  honco  we  prefer  to  deacrlbe  it  separately 
hon^after. 

The  development  of  cancer  of  tbe  mamma  is  accompanicil  by  con- 
siderable distention  of  vessels  and  new  formation.  In  the  youngest 
parts  of  the  new  formation  tlierc  arc  numerous  fine  vessels  and  net- 
works of  vessels ;  in  the  older,  especially  in  tbe  softening  parts,  Iho 
vessels  grow  wider,  then  are  thrombosed  and  destroyed,  bo  that,  about 
points  of  softening  in  tumors;,  similar  net-works  of  dilated  vesseU 
form  as-arc  developed  on  the  formation  of  abscesses. 

The  following  are  tlie  clinical  symptoms  of  the  development  and 
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lower  part,  tbcra  forms  a  tumor,  at  first  small  and  painless^  that  some- 
times remains  unnoticed  for  mooUis;  it  is  hard,  Brmlj  seated  in  the  1 
giand,  but  At  6rat  movable  under  the  skin  and  over  the  pectoral  tnue-i 
des;  at  6rst  its  growth  is  moderati.'Iy  rapid;  possibljr  a  year  passe« * 
before  the  tumor  reaches  the  size  of  a  small  appk*  \  its  volume  is  not 
always  the  sxcac^  occasionally  it  is  larger  and  more  sensitive,  espcctaUy 
before  and  during  tlie  menses;  but  occasionally  the  tumor  collapses 
somewhat,  and  is  perfectly  indolent     These  symptoms  are  partly 
de[)endcnt  on  coogestion  of  the  mammary  gland,  partly  on  atrophy 
and  cicatrization  going  on  in  the  tumor  itself.     With  time,  in  the 
course  of  some  months,  the  tumor  grows  larger;  ttie  skin  owr  it  bc- 
oomcs  immovable,  and  below  it  adheres  to  the  pectoral  muscle.     The 
patients  frcrpicntly  do  not  notice  the  commencement  of  the  swelling 
of  the  axillary  glands,  and,  if  the  surgeon's  attention  be  not  oecaaiDn- 
ally  directed  to  this  region,  the  enlargement  of  these  glands,  which 
appears  as  a  hard  swelling  of  these  parts,  is  not  discovered  till  late  ; 
sometimes  also  tbese  glands  lie  so  deep  and  so  high  under  the  pectoral 
miude  tliat  they  are  not,  felt  till  they  have  grown  quite  large.     The 
lymphatic  glands  of  the  nedc  are  leas  fn-quently  affected  in  cancer  of 
the  breast ;  when  they  are,  the  prognosis  is  more  unfax-orable.     If  the 
progress  of  the  tumor  goes  on  unQisturbcd,  the  course,  when  moder- 
ately rapid,  is  as  follows:  The  tumor  of  the  mammary  gland  and 
those  of  the  axillary  glands  gradually  luiite,  so  as  to  furm  a  nodular, 
wavy,  immovable  swelling,  which  at  some  points  adliercs  to  the  akin ; 
the  pressure  of  the  tumor  on  the  nerves  and  vessels  in  tlie  axilla 
causes  neuralgic  pains  and  cedema  in  the  arm  ;  the  patients,  who  pre- 
viously had  felt  perfectly  well,  are  compelled  to  keep  in  bed  by  the 
pain  and  swelling  of  the  arm,  which  come  on  more  especially  at  night, 
and  have  a  piercing,  boring  ohaructcr,  while  previously  they  tnuy  have 
been  able  to  attend  to  their  household  duties.     In  this  stage  (say  two 
years  after  the  commencement  of  the  first  tumor)  another  MTnptom 
has  uBuidly  appeared,  or  dc»ea  so  shortly,  namely,  ulceration.     This 
generally  begins  with  the  following  symptom» :  Part  of  the  tumor  be- 
comes prominent,  the  skin  grows  thinner  and  redder,  is  travereed  by 
visible  vessels ;  finally  a  fissure  or  vesicle  forms  on  the  elevated,  red, 
fluctuating  tumor;  now  part  of  the  cancerous  tissue  which  is  exposed 
to  the  air  becomes  gangrenous,  breaks  into  ahreds,  and  a  erater-like, 
excavated  ulcer  is  left,  which  long  maintains  this  sliape,  if  the  sur- 
roundings and  base  of  the  ulcer  be  still  hard ;  but,  if  the  parts  about 
the  ulcer  he  already  soft,  the  sulntance  of  the  tumor  b^na  to  prolif- 
erate at  the  edges  and  from  the  depths,  and  (o  cover  (he  parts  around 
like  a  fungus.    An  ulcer,  sometimes  torpid,  sometimes  fungous,  is 
thus  developed;  its  secretion  is  always  sero-sanious ;  badly-smelling, 
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gan^rrenous  slireds  are  often  tbrown  off.  Bui,  wliat  is  still  worse, 
jiarencbymatouH  or  even  arterial  bicmorrlmgea  occasionally  occur  (rom 
the  surface  of  the  ulrcr,  and  exhaust  the  patient.  We  have  followed 
the  condilioa  of  the  patient  till  he  has  become  partly  or  entirely  bed- 
ridden ;  we  now  soon  como  to  the  catastrophe :  the  patient  become« 
pale  and  greatly  emaciated  ;  the  appetite  is  lost,  the  strwigth  grows 
less,  the  nights  are  often  sleepless  from  the  pain ;  opiates  must  be 
resorted  to,  to  give  the  patients  sleep  and  temporary  relief.  We  now 
have  the  well-marked  picture  of  cancerous  dyscrasia  or  cachexia.  It 
may  go  on  in  this  way  for  raontlis;  the  smell  from  the  cancerous  ulcer 
infests  tlie  chaniber,  the  patients  become  weaker,  the  skin  grows 
grayish-yelluw  and  clayey.  Pains  on  breathing  and  in  the  region  of 
the  liver,  as  well  as  in  the  bones  of  tlie  limbs,  como  on-  The  patient 
bceomes  raarasmic,  and  dies  in  agony  after  protracted,  painful  sufler- 
ing,  unless  the  end  is  hastened  by  pleurify  or  peritonitis.  On  au- 
topsy, in  most  cases  we  6nd  carcinomatous  tumors  of  the  pleum, 
liver,  and  occasionally  of  the  bones,  it  may  be  of  the  femur  or  of  the 
Tertebr«?,  or  else  of  the  ribs  on  the  side  where  the  tumor  of  the 
breoAt  was.     The  whole  disease  has  lasted  two  years  and  a  half. 

For  many  case«  of  conoor  of  the  breast  the  above  description  will 
be  very  aeourate,  but  there  are  some  modifications  of  this  course 
First,  the  rapidity  of  the  local  course  varies;  the  lumor  may  remain 
confined  to  the  breast,  without  any  affection  of  the  Ij-mphatic  glands 
— a  very  rare  case.  The  disease  of  the  glands  appears  almost  simul- 
taneously witli  the  tumor  of  the  breast ;  this  always  leads  us  to  ex- 
pect a  very  rapid  course  of  the  disease,  while  conversely  a  verj*  late 
and  moderate  local  spread  to  the  lymphatic  glands  Indicates  a  mild, 
slow  course  of  the  whole  disease.  Oarcinomata  may  oome  in  the  two 
breast»  simultinnonsly,  or  in  one  soon  after  the  other;  this  makes  the 
prognosis  much  worse.  In  some  cases  there  is  no  isolated  tumor  of 
the  breast,  but  the  whole  gland,  with  the  skin,  bccomea  diseased  at  the 
same  time.  Lastly,  an  adenoma  or  an  adcno^arooma  may  have  ex- 
isted  eight  or  ten  years,  and  then  rapidly  assume  the  diaracler  of  a 
cancer,  i.  c.,  iK^cnme  immovable,  painful,  and  aooompauied  by  harden- 
ing  of  the  lymphatic  glands.  Coses  also  occur  where  the  tumor  of 
the  mamma  diminishes  so  much  that  it  is  supposed  it  has  entirely  di9> 
appeared;  unfortunateK\  this  does  not  prevent  the  general  outbreak 
of  tlio  disoÄse,  although  it  appears  to  retard  it,  or  only  to  occur  in 
mild  cases,  such  as  run  on  from  four  to  kix  years.  Some  patients  die 
early  of  anasmia  from  the  ulceration  and  hfcmorrhnge,  without  any 
metastatic  tumors  having  formed.  The  period  for  tlie  ocrurrencc  of 
metastatic  cancerous  tumora  in  the  internal  organs  also  varies ;  gener- 
ally, when  the  local  growth  of  the  tumor  is  slow,  motOEtatio  timiora 
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appear  late;  still,  tlicrc  arc  exceptions  to  this  rule.  In  caacer  of  the 
breast  the  localization  of  tbo  aecoiidary  tumors  is  very  regular^'  03 
already  stated ;  tbe  pleura,  liver^  and  boiicSj  are  the  most  frcqueat  seats 
of  metastatto  tumors. 

Tho  varying  course  of  cancer  of  the  breast  readers  it  very  diffi- 
oult,  indeed  almost  impossible,  io  comjiHi-e  ilie  result  of  early  or  late 
operations  with  those  cases  that  run  their  course  without  operation ; 
even  the  age  of  tho  patient  causes  great  differences:  in  old  pcrsons^d 
tho  disease  almost  always  runs  a  slower  course  than  in  young  ones; ' 
numerous  entirely  unknown  iuflucuccs  come  in  play.     1*ltc  most  ex- 
perienced surgeons  have  given  very  different  ojjiiiioiis  Hlxint  operating, 
some  declariug  that  the  course  of  the  disease  is  hastened  by  operation, 
others  that  it  is  retarded.    Tlie  statistical  tables  that  have  been  pub- 
lished  aid  little  in  solving  this  question,  because  cases  of  all  sorts  ars  j 
thrown  together  in  them;  to  obtain  a  correct  result  from  them,  the^ 
cases  must  first  be  separated  on  certain  principles.    But  what  good 
wouH  tliis  do  ?  It  would  always  be  a  question,  in  each  case,  whether 
wc  should  aid  the  patient  by  an  operation  or  not.     'llio  tumors  will 
almost  always  return  in  the  cicatrix,  in  its  vicinity  or  in  the  neighbor- 
ing lymphatic  glands,  because  thej/  are  usuaUy  operated  on  t^o  late  ; 
the  patients  will  then  die  of  metnatntic  tumors,  if  they  arc  not  carried 
off  sooner  by  suppuration,  ha'niprrhage,  or  acute  disease.    How  mudi  J 
does  the  patient  sufl'er  from  the  tumor?    What  danger  does  it  inducei 
locally  ?    These  are  the  first  urgent  questions.     But  I  am  anticipating 
by  conaideriog  here  the  treatment,  which  we  propose  studying  mocp 
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attontivfily  at  the  end  of  this  section  on  cancerous  diseases.     Kxami-  ' 
nation  of  the  enlarged  lymphatic  glands,  which  partly  adhere  together, 
shows  that  the  smaller  arc  more  succulent  and  vascular  than  normal  j 
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the  larger  contain  liard  ^i-Iiitc  or  grayisli-wliite  nodules,  and  are  occa- 
sionally softened,  caseous,  and  have  a  granular  cut  surface.  On  tlie 
whole,  lie  lymphatic  glands  show  the  same  characters  as  primary  can- 
cers; ttiis  aläo  extcndti  to  the  microscopic  texture.  AJthuugh  it  could 
probahly  only  be  proved  in  pigmented  carcinoma  that  the  first  bwcU- 
ing  of  tlie  lymphatic  glands  dej>cuda  on  transformation  of  tuinor^clls 
into  the  lymphatic  glands,  still  I  consider  the  same  thing  true  of  al! 
carcinomata;  in  somo  cases  tlie  epithelial  nature  of  the  new  forma- 
tion in  the  lymphatic  glands  is  just  as  striking  as  in  the  primary  tumor 
of  the  breast,  iu  others  such  a  distinction  is  impossible. 

Carcinomatous  nodules  of  the  pleura,  'which  develop  attcr  cai^ 
dnoma  of  the  breast  from  direct  conduction  of  the  seeds,  arc  usually 
hard)  pure  white,  and  small-celled;  the  same  is  true  of  the  external 
appearances  of  secondary  cancer  of  the  lungs  and  liver ;  but  the  latter 
arc  not  uo&equeatly  large-celled  and  acinous.  Although  I  rt^rd  it 
as  probable  that  these  carcinomata  are  also  due  to  direct  emigration 
of  carciiionia-cells  or  to  transportation  of  tlic  latter  by  the  IjTnphntio 
or  blood  vessels,  this  cannot  he  proved. 


Some  cases  deviate  from  the  above  course,  as  is  shown  by  early 
and  continued  shrinking  of  the  ne-ni  formation.  Tliis  form  is  called 
acirrhua  mammas^  atrophying,  cicatrizing,  shrinking  carcinopia,  con- 
nect ivc^tissue  cancer.  The  picture  of  tlic  disease  and  the  anatomical 
changes  will  appear  from  what  follows^ 

In  tlie  mammary  gland,  rarely  l>cfore  the  fiftieth  year,  there  forma 
a  hard  spot — we  cannot  say  a  swelling — but  the  hardening  is  rather 
accompanied  by  a  partial  or  even  a  total  decrease  in  size  of  the  gl»nd  ; 
this  hardening  usually  forma  without,  rarely  with  severe  pain  ;  it  comes 
on  very  slowly.  If  we  now  suppose  the  hanlened  glanda  removed 
and  examine  the  diseased  portion,  we  find  the  tissue  so  hard  that 
we  can  scarcely  cut  it ;  to  the  naked  eye,  the  cot  surface  shows  n  hard, 
fibrous  cicatrix,  with  connect ive-tissue  strite  gradually  extending  into 
tlic  comparatively  healthy  parts  around.  In  typical  CHses,  except  this 
cicatrix,  we  shall  scarcely  discover  any  tbtng  patholngicul  with  the 
nuked  eye;  but,  at  the  periphery  of  some  of  these  tumors  wc  see  a 
pale-reddifih  part  with  a  fatty  lustre,  more  marked  in  spots,  lying  be- 
tween the  cicatrix  and  the  healthy  tissue,  and  passing  into  both.  If 
wo  examine  fine  sections  of  the  cicatricial  tissue  after  previously 
hardening  it  still  more  in  alcohol,  we  find  little  besides  oonnecti\*e 
tissue  and  elastic  filaments;  but  the  connective-tissue  stris  have  not 
the  same  peculiar  regular  course  that  ihey  have  in  fibroma  ;  they  are 
irregularly  interiivined,  and,  as  above  stated,  they  are  aeccmponied 
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hj  many  elastlo  filameuts,  wliicli  rarely  happens  in  fibroma.  But 
exominalion  of  the  bordering  tissue  gives  tbe  foUowring^ :  There  ia 
ocU-iufiltnttion,  to  a  very  slight  extent,  it  la  true ;  there  is  development 
of  small  groups  of  [lalc  bodies,  like  l^-mph-cells,  with  single  uudei,  as 
in  the  commencement  of  any  new  formation.  Part  of  these  cells  are 
arranged  in  lonjj;  gnmps  (tubular)^  Rumcwhat  larger  tlion  the  rest; 
these  arc  doubtless  dcriratives  from  the  epithelial  remains  of  the 
shmnken  glandular  aciut.  All  the  colls  of  the  neoplasm  appear  to  be 
very  short-lived,  for  they  are  scarcely  formed  before  they  commence 
to  decay,  without  going  on  to  further  development;  then  the  con- 
nective tissue,  which  has  been  somewhat  distended,  shrinks  together, 
and,  as  a  result  of  tiiis  process,  we  have  the  cicatrix ;  but  peripherally 
this  slight  cell-in  ultra  tioQ  constantly  extends ;  hence  complete,  spoo» 
taneous  disappearance  of  the  new  formation  verj-  nirely,  if  ever,  i>crurs. 
K  the  borders  of  this  tumor  be  inspected  under  a  low  power  of  tiie 
microHoope,  we  sec  how  the  small-celled  infiltration  advances  between 
tbe  meshes  of  the  cotinective  tissue,  and  closely  follows  them. 
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Tbe  extension  of  this  infUtration  into  the  fatty  tissue  occurs  just 
as  in  inflammation  ;  most  of  the  young  cells  arc  found  in  the  vicinity 
of  the  vessels,  so  that  we  can  scarcely  avoid  thinking  that  in  these 
oases  also  white  bluod-oells  escaping  from  the  vessels  cause  the  oellu- 
lar  infiltration. 

As  in  these  cases  the  infiltration  of  the  oonncctive  tissue  with 
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lymphoid  cells  ia  very  decidedljr  the  predominant  morbid  process, 
while  the  epithelial  proliferation  is  very  secondxiry,  I  formerly  tried  to 
give  this  funn  of  cancer  of  the  breast  the  name  of  "  conueclipe-tiasue 
cancer/'  But,  as  this  has  led  to  misintcrprvtution  in  regard  to  the 
modem  anatomical  under»  tuuding  of  carcinoma,  I  »hall  not  try  to 
preserve  this  term. 
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peculiar  anatomical  and  clinical  comse  has  caused  some  sar^ 
0  strike  this  new  formation  from  the  list  of  tumors,  and  par- 
ticulnrly  from  that  of  cancera.  If  we  examine  more  closely  the  clinical 
tx>ui^  of  tliesc  cases,  we  have  already  noticed  that  they  usually  oiily 
oocur  in  old  persons,  and  that  t!io  local  disease  progresses  slowly; 
some  cases  last  seven  or  cipht  years  before  half  of  one  breast  is  iitn> 
phied.  The  general  health  meantime  remains  unimpaired.  Tlio 
lymphatic  glands  occasioaally  parlicipule  in  the  disease ;  in  this  caae 
Üie  process  goes  on  just  as  in  the  mamma ;  there  is  very  little  enlarge- 
ment, but  nmr:h  hardening  and  cicatricial  shrinldng.  Tlie  more  rap- 
idly  and  completely  the  now  funnation  atrophies,  and  the  more  slowly 
the  process  extends,  the  more  injurious  it  is;  after  extirpation  or 
cauterization  this  variety  of  cancer  does  not  recur  for  a  long  time,  if  it 
does  so  at  all ;  metastatic  tumors  ore  rare ;  in  the  main,  the  infiltm- 
tion  does  not  appear  to  differmuch,  anatomically,  firom  that  in  chronio 
hepatitis  and  uej>hritis  with  subsequent  shrinking;  wby,  then,  distiiH 
guish  this  scirrhus  from  those  processes?  Wemfier  tenns  lliis  disease 
of  the  nianiiiia  cirrhosia  mamrrus,  I  recognize  perfectly  the  justice 
of  doubting  the  carcinomatous  nature  of  some  cases  of  scirrhous  mam- 
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rose,  but  must  still  insist  upon  classing  them  generally  among  cancers, 
for  the  following  reasons :  As  you  already  know,  among  tumors  the 
process  of  contracting  is  peculiar  to  cancers ;  moreover,  the  contract- 
ing cancer  is  not  unfrequently  combined  with  ordinary  cancer ;  indeed, 
it  is  more  common  for  more  or  less  cancerous  proliferation  to  go  on 
along  with  the  scirrhous  affection,  while  the  wholly-cicatrizing  cancers 
are  relatively  rare.  This  combination,  which  occurs  neither  in  cirrho- 
sis of  the  liver  nor  of  the  Iddney,  speaks  entirely  for  the  near  relation 
of  this  cicatrizing  new  formation  to  cancer ;  in  these  combined  cases 
there  arc  also  local  recurrences  of  the  extirpated  tumors,  tumors  of 
the  lymphatic  glands,  and  even  metastatic  cancers  of  internal  organs. 
In  the  tumors  that  consist  chiefly  of  cicatricial  substance,  and  hence 
are  to  be  classed  rather  with  scirrhus  than  with  ordinary  cancer,  we 
may  give  a  tolerable  prognosis,  inasmuch  as  the  disease  always  runs 
a  slow  course. 

AVc  now  mention  another  form  of  cancer  of  the  breast  which  also 
begins  as  an  induration  in  the  gland,  but  soon  extends  to  the  skin, 
and  there, fin  the  form  of  small  nodules,  quickly  spreads  over  the 
whole  skin  of  the  anterior  wall  of  the  thorax ;  the  second  breast  is 
often  affected  the  same  way.  This  cancer  lenticidaris  (*ScAwA),  squirrhe 
pustuleux  ou  disseminö  {  Velpeav)^  appears  partly  as  a  primary,  partly 
as  a  recurring  form  after  extirpation  of  hard  cancer  of  the  breast,  and 
not  exactly  in  old  women.  This  small  nodular  (we  might  almost  say 
tuberculated)  form  may,  by  confluence  and  contraction,  lead  to  actual 
lacing  in  of  the  skin  of  the  thorax  from  the  front  and  sides  (cancer  en 
cuirasse,  Veljyeau) ;  the  course  is  slow,  the  tendency  to  metastases 
to  internal  organs  is  not  great,  but  the  prognosis  is  very  bad,  because 
every  attempt  to  prevent  local  extension  by  operation  is  in  vain. 


3.  Mucous  membranes  with  cylindrical  epithelium.  Most  cancers 
that  form  in  the  nose  und  antrum  Highmori,  and  gradually  extend  to 
the  upper  jaw,  ethmoid  and  sphenoid  bono,  ds  well  as  into  the  orbit, 
start  from  the  mucous  membranes  of  the  nose  and  antrum  Highmori, 
The  ciliated  or  non-ciliated  epithelium  of  these  membranes  only  ex- 
tends to  the  openings  of  the  mucous  glands,  and  even  in  the  develop- 
ment of  cancers  of  the  glands  at  these  points  rarely  grows  into  the 
deeper  parts.  It  appears  to  be  rather  the  acini  of  the  gland  itself 
from  which  the  proliferation  proceeds,  for  these  cancers  appear  to  be 
mostly  composed  of  acini  or  tubuli,  which  have  small  or  larger  round 
cells,  rarely  cylinder-cells,  still  more  rarely  ciliated  cells.  Tlie  shape  of 
the  newly-formed  acini  and  their  size  here  differ  enormously,  but  often 
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ore  BO  distinct,  so  normal,  that  thej  may  be  mistaken  for  normal  niu> 
ooua  glands;  to  render  tlüs  deception  complete,  it  not  unfrequently 
happens  that  the  newly-formed  aciui  secrete  mucus,  which  remains 
and  collcctii  in  them.    If  the  secretion  &om  many  acini  be  retained, 
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the  form  of  the  neoplastic  glandular  acini  Iw  perfectly  round,  and  the 
iuterslitial  connective  tissue  be  but  slightly  developed»  the  harJeoed, 
fine  sections  of  euch  a  tumor  may  vcrj*  much  rc&cmble  tissue  of  tlie 
thyroid  gland.  The  interstitial  tissue  is  usually  very  soft  in  these 
tumors;  as  in  the  corresponding  mucous  membranes  themselves,  it 
may  be  almost  mucous.  InirrstiLioI  papillary  proUfenittons  of  hyaline 
vascular  coonective  tissue  (cylindroma)  also  occasionally  occur  here. 

These  tumors  arc  »Jways  very  soft,  white,  medullary,  or  gelatinous, 
except  when  very  vascular  j  then  they  are  dark  red.  The  bones  arc 
destroyed  by  caries,  without  a  trace  of  reactive  l»ny  new  formation 
or  osteophytes.  The  appearance  and  olinical  course  of  iher^e  tumors 
nre  somewhat  peculiar,  differing  from  other  carcinomuta.  They  occur 
any  time  after  the  twentieth  year,  grow  rapidly,  and  project  somclimcfe 
through  tho  noroe,  ftg&io  through  the  cheeks  or  inner  cantbus  of  the 
eye ;  they  are  occasionally  very  sharply  bounded  or  encapsulaledf 
which  may  bo  known  by  palpation,  and  proi'ed  on  operation ;  som» 
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timefl  thcjr  arc  more  dlfTuaely  spread  in  tbo  upper  jaw.  In  these  mo- 
cous-gland  cancers  of  tlie  Dice  1  have  never  seen  iniection  of  the  lym- 
phatic glands^  and  am  conrinccd  that  these  patients  could  be  saved  by 
an  early  complete  opcTation.  In  all  the  patients  that  I  hare  operated  on, 
I  have  never  been  satisfied  that  the  tumor  v&s  cntmJy  removed  by  the 
operation ;  it  always  projected  too  far  posteriorly  or  upward  to  per- 
mit the  operation  to  bo  oompletod  with  safety.  Hence,  I  usually  wit- 
nessed load  recurrences,  which  proved  fatal  by  marasmus  or  pressure 
on  the  brain,  or  else  the  patient  died  from  the  extent  of  the  operation ; 
in  none  of  the  cases  ex&mmcd  post  mortem  did  I  find  intomal  tampra. 
In  the  stomach  gland-cancers  arc  frequent,  especially  with  mucous 
softening  (gelatinous  cancer),  and  secondary  caucer  of  the  liver ;  can- 
cer of  tbo  duodenum  is  very  rare ;  of  the  parts  of  the  intestinal  eanat 
attacked  by  this  disease  we  are  only  intercatod  in  the  cancers  of  the 
rectum.  These  are  almost  exclusively  gland-caucers,  and  the  prolifer- 
ation proceeds  from  the  large  glands  of  tlie  lar^re  intetttine,  which 
grow  in  the  shape  of  tortuous  and  bninched  tubes ;  the  calibre  of  the 
gland  is  often  maintain»!,  and  they  fill  with  mucus,  and  the  cylinder» 
ocUs  may  maintain  their  form  and  become  rcry  large.    The  intcrsti- 
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^Intt  connective  tissue  is  atrown  with  sftiall,  round  cells,  sometimes 
Boflened,  and  oflon  very  vascular.  Usually  at  first  the  muscular  coat 
of  the  intestine  is  hypeiirophicd  ;  suhsettuently  it  also  is  affected  by 
the  ulceration,  which  generally  begins  early. 
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Aä  tlic  first  Symptoms  of  cancer  of  the  rectum  are  usunlly  const!» 
paLion,  discbarge  of  mucus,  and  slig:)U  lixmorrliagc,  these  patients 
are  mostly  treated  for  some  time  as  if  suffering  from  lia.'mnrrhuide,  be- 
fore the  diagnosis  is  made  by  digital  cxaiuinatiotL  loduniliun  and 
nodular  inEltraiion,lcaf-likc  proliferations  commencing  close  above  the 
ephinctcr  ani,  soon  extend  to  the  whole  circumference  of  the  mucous 
membrane,  so  that  a  thick,  prominent  ring,  a  stricture  of  variable 
length,  may  be  felt.  This  new  formalion  can  only  be  removed  by  ex- 
tirpating the  rectum,  When  the  rectum  is  taken  out,  we  generally 
find  an  ulcer  with  elevated  edges  and  indurated  bnRC,  and  the  parts 
arotmd  infiUmted  with  medullary  substance;  at  some  poiots  also 
there  are  cicatricial  contractions.  Tlie  inguinal  and  retroperitoneal 
glands  are  aflV-ctcd  rarely  and  ktc  in  the  disease.  Ilie  patients  gen- 
erally die  from  the  stricture  of  the  intestine,  from  marasmus,  due  to 
haemorrhages,  and  putpcfaction  of  the  cancerous  tissue. 

Occasioonlly  also  cancers,  composed  mostly  of  cylindricnl  opitbo- 
Ijum,  start  frt^m  the  pais  cervicalU  uteri,  Ttiese  first  attack  tho 
utt-rus,  then  the  surrounding  parts,  and  lastly  infect  and  infiltnite  tho 
retroperitoneal  glands ;  they  combine  with  fiat  epitliclial  canccra,  and 
do  not  differ  from  these  in  their  course. 

4.  X^c/trt/mal,  salivary^  and  priMtatie  (/lands.  The  sumc  kind  of 
tumnre  grow  from  tho  lachrymal  ginnds  that  we  have  already  do- 
'  serihed  as  growing  from  the  nasal  mucous  membrane,  acinous  glan- 
dular new  formations,  uilh  soft, occasionally  mucous,  or  even  pupillary 
hyaline  interstitial  connective  tissue  (cylindroma).  Tliey  develop 
about  the  age  of  puberty,  and  are  cliaractcrized  by  great  leudency 
to  local  recurrence.  All  the  cases  of  this  nature  that  I  have  known 
of  finally  died  from  the  local  recurrenoe;  it  might  be  not  for  sev* 
eral  years ;  neither  the  lymphatic  glands  nor  internal  orgitns  were 
affected.  O,  JfecA'rr  has  described  tumors  of  this  sort,  in  which  most 
of  tlic  glandular  acini  contained  a  certain  quantity  of  mucous  setre- 
tion,  as  also  occurs  more  especially  in  the  glandular  cancer  of  tho 
reet^im. 

The  aalharj/  glands  may  also  be  the  »eat  of  glandular  cancer,  but 
they  do  not  come  till  old  age;  then,  however,  they  grow  rapidly,  and 
not  unfrequenliv  resemble  chronic  inflummation.  The  newly-formed 
ftcini  are  often  more  tubular  than  acinous ;  epithelial  pearls  o*:cur  on 
the  ends  of  the  tubuli,  covered  with  cylinder-cells.  Tlicse  patient« 
usually  succumb  to  the  ulceration  of  the  tumor  and  »he  griipml  ma- 
rasmus; internal  carcinoma  is  a  rare  sequent. 

In  the  progtatic  gland  I  have  seen  glandular  eonecr  a  few  times ; 
H  was  very  soft,  and  in  one  case  where  partly  extiqwled  it  was  very 
Tttsculor,  and  of  acinous  structure.  From  tho  excellent  statiittieal 
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work  on  maligriant  new  fonnations  in  the  prostate  by  0.  T^V«,  it  ayn- 
pears  Üiat,  in  almost  every  caae,  these  cardnomata  also  ptove  fatal 
Bolcly  from  tlin  local  nymptoma.  L^iuphatic  glands  and  adjacent 
part«  become  infected ;  tbere  are  very  rarely  sccoodaiy  cancers  of  in- 
ternal organs. 

5.  T/it/roid  gland  and  ova/y.  I  place  these  two  organs  together, 
as  Ihey  both  originate  from  true  glandular  cpithcUum,  and  bolli  con- 
tain folUulejt,  formed  by  choking  ofT  of  glanilulnr  caualiculi.  In  cau- 
oerous  disease  both  organs  foil  back  into  the  embryonal  tj-pe,  L  o.,  the 
foUidos  grow  again  to  tubes  and  canalimli,  from  which  again  new 
follicles  arc  developed ;  but  some  of  these  carcinomata,  which  arc 
rare,  oonsist  entirely  of  cclI-eanaticuH,  without  any  development  of 
folliüles.  Young  persona,  as  well  as  old  ones,  may  be  attacked  by 
this  form  of  cancer.  Its  course  la  nsunlly  rapid,  for  the  cancers  of 
the  thyroid  grow  into  tlic  windpipe  or  close  it  by  pressure,  while  the 
ovarian  tutnors  are  choracteriaed  by  their  enormous  growth  and  ripid 
adhpsiuQs  with  the  surrounding  part*t,  and  by  the  speedy  dcTclopmcnt 
of  a^itcs. 


Front  rariations  in  tlieir  course  and  anatomical  structure  we  most 
separate  the  different  forms  of  carcinoma ;  we  may  ocmsidcr  their 
treatment  together.  Treatment  of  the  carcinomatous  dyscnuia  (cary 
oinoeis)  is  usually  regarded  as  a  partic  honieuae  of  medicine.  I 
not  admit  this.  It  is  true  we  cannot  cure  the  disease ;  but  is  t>ot  thii 
also  true  of  many  other  acute  and  chronic  diseases  ?  Con  wc 
a  cold  in  the  bead  at  any  stage  ?  Can  we  check  the  course  of  the 
acute  exanthema  or  typhus?  Can  we  cure  tuberculosis?  Certainly 
not ;  in  all  these  coses,  as  in  many  others,  the  disease  nms  its  typical 
course ;  we  give  little  medicine,  at  least  we  avoid  all  heroic  reme- 
dies. In  Qoroinosis  our  therapeutic  impotence  only  appears  so  great 
because  the  disease  almost  always  proves  fatal,  and  we  can  do  nothing 
to  oppose  its  course;  in  fact,  our  treatment  is  ns  inefficacious  in 
ooryza  as  in  carcinosis;  but  the  former  is  not  a  fatal  disr.ase, hence  no 
special  demand  is  made  on  the  physician.  We  have  become  nocus- 
tomcd  to  failing  to  cure  cold  in  the  head  ;  we  must  grow  accustomed 
to  the  course  of  cancerous  as  to  that  of  some  other  diseases ;  this 
will  not  interfere  with  our  sympathy  for  these  poor  patients,  oor  must 
it  prevent  our  striving  for  increased  knowledge  and  improve«.!  treat- 
ment of  llie  disease,  I  think  that  much  may  yet  be  attained  in  this 
direction. 

The  indications  for  treatment  are  to  remove  the  cancerous  tumor 
as  soon  as  possible,  so  as  to  avoid  infection,  or  at  least  obstruct  its 
course,  and  thus  diminish  the  evils  aooompanying  it. 
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As  long  08  cnnocr  has  been  known,  remedies  for  it  have  been 
sought;  there  is  no  jiclire  medicine,  no  form  of  dietotica,  or  mineral 
springs,  Ibat  bave  not  been  recommended  for  cauc«r,  and,  to  some  ex- 
tent, ttctunllj  believed  in.  I  should  h&vc  to  root  up  the  entire  old 
and  new  materia  medica  if  I  would  tell  you  of  erer^  thing  that  has 
been  tliougbt  and  written  on  tliifi  subject.  Like  all  incurable  dis- 
coseg,  cnrciiiosU  also  has  been  a  wresüing-place  fur  the  charlatan,  and 
even  of  late  years  Italians  and  Americans  bavc  claimed  to  cure  tho 
disease  by  special  nostrums.  Unfortunately,  all  these  are  deceptions, 
or  at  least  what  pari  of  it  is  true  has  been  long  known. 

Unfortunately,  the  edoloffj/  of  cancer  gives  no  dew  to  treatment ; 
we  know  too  little  of  the  causes  why  certain  tumors  arc  so  infectious, 
while  others  are  not  so.  A  blow,  kick,  etc.,  may  occasionally  induce 
an  outbreak  of  the  disease  in  some  few  cases,  but  cannot  excite  the 
predispoeition  to  cancer.  Jn  some  cases  inheritance  of  the  disease  is 
evident.  Care  and  anxiety  may  hasten  the  course  of  the  disease,  but 
do  not  induce  it.  All  iUh  is  of  no  avail  for  the  treatment  There  is 
no  speciäc  for  carcinosis ;  but  by  this  ve  do  not  mean  to  s&j  that 
all  intemid  treatment  is  unneocssaiy  or  useless,  ßy  no  means.  Ilio 
disease  should  be  treated  intenially  whenever  there  arc  indicaiiuns 
for  treatment,  or  any  sjinptonis  pointing  to  the  use  of  certain  romo- 
diea.  As  anieroia  is  not  unfrcquent  in  cancerous  patients,  iron  in  vur 
rious  preparations,  or  clwlybeate  mineral  waters,  may  be  eropIoj*od. 
Oecssionally,  in  persons  with*  faulty  nutrition,  cod-liver  oil,  etc,  as 
well  as  bitter  medicines,  pro\e  beneficial  by  aiding  digestion.  Very 
debilitating  treatment,  by  sweating,  purging,  mercurials,  etc.,  ia  to 
be  avoided,  for  life  will  be  preserved  the  longer  tlio  more  tlio  strength 
is  mnintainetl.  Among  the  mineral  springs,  tlie  active  ones,  sik'Ii  as 
Aix-Ia-(-1iapelIc,  \Viesbadcn,  Karlsbad,  Kreuznaclt,  and  Khenie,  are 
injurious;  only  the  milder  indifTcrcnt  (hcnnal  spring  such  as  Kms, 
Gastein«  Wildbad ;  also,  milk  and  wbcy  cures,  strengthening  moun* 
tain  air  may  be  recommended  without  injury,  if  their  use  seems  on 
other  accounts  desirable.  T^esidence  in  »outheni  climates  is  usually 
of  little  benefit  fur  cancerous  patients.  Toward  tlic  end  of  life,  when 
delulity  is  increaüng,  a  strengthening,  easily  •digested  diet  is  impc^ 
iant ;  and  lastly,  as  tlic  pain  increases,  the  skilful  use  of  various  nar^ 
cotics  relieves  the  sufl'crings  and  death  of  the  patient  The  di»easo 
of  internal  organs  may  offer  special  indications  to  which  I  sliall  not 
here  refer.  So  much  about  internal  treatment,  which  I  only  follow 
when  not  quite  sure  of  the  diugnoais,  or  vbcn  I  do  not  oonifidcr  the 
Cftse  suited  for  operation. 

As  regards  external  treatmfmt,  the  first  thing  always  is  the  ro 
moval  of  the  tumor,  if  this  is  admissible,  from  its  locality.   The  openk 
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tion  inay  bc  done  with  the  knife  or  caustics;  the  ligature  or  ^craseup 
can  scarcely  ever  bc  employed  here  (the  letter,  perhaps,  answers  only 
in  amputating  tlic  penis  or  tongue).  But,  before  passing  to  the  choice 
of  either  of  these  methods,  we  must  consider  the  question,  whether  it 
is  advisable  to  operate  at  all,  even  if  it  can  be  done  easily  and  without 
(hinger  to  life,  for  the  views  of  experienced  surgeons  differ  on  this 
point.  Some  surgeons  never  operate  for  cancer.  They  assert  that 
the  operation  is  always  in  vain,  because  the  disease  recurs;  if  the  re- 
curring tumors  be  operated  on,  new  recurrence  takes  place  the  sooner; 
these  surgeons  even  assert  that,  the  more  we  operate  locally,  the 
sooner  secondary  lymphatic  tumors  and  metastatic  cancers  form,  the 
local  tumor  acting  as  a  sort  of  derivative  for  the  tumor-disease ;  that 
this  product  of  disease  cannot  bc  removed  without  favoring  the  out- 
break of  tlie  disease  elsewhere;  that,  if  we  nevertheless  wish  to  re- 
move the  tumor,  we  should  lead  the  morbid  juices  to  some  other  point, 
as  by  establishing  an  artificial  ulcer  by  means  of  a  fontanel  or  seton. 
Concerning  this  view,  which  comes  from  the  old  humoral  pathology, 
we  may  say  that  it  remains  unproved,  and  is  partly  also  disproved  by 
experience.  We  consider  it  as  demonstrable  by  daily  experience  that 
the  glandular  swellings  are  essentially  due  to  the  development  of  the 
primarj'  tumors ;  we  have  already  stated  our  belief  that  the  participa- 
tion of  the  lymphatic  glands  in  carcinoma  is,  according  to  al!  analogy, 
caused  by  local  contagion,  let  the  process  be  what  it  may.  Wlien 
ca^cs  occur  where,  after  removal  of  cancers  of  the  breast  or  lip,  swell- 
ings of  the  lymphatic  glands  appear,  though  previously  imperceptible, 
wc  must  consider  that  the  commencement  of  the  disease  was  so  slight 
as  to  escape  observation. — How  far  the  existence  of  a  primary  and 
pccond.'iry  cancer  of  the  lymphatic  glands  iiiHuences  the  subsequent 
course  of  the  disease,  the  appearance  of  metastatic  tumors  and  general 
cachexia,  is  a  question  whicli  cannot  bo  answered,  because  the  disease 
docs  not  run  its  course  in  a  regular  time ;  if  it  did,  we  might  form  a 
rule  as  if)  the  advisability  of  operating,  by  comjiaring  cases  that  were 
operated  on  with  those  that  were  not.  Ajiproxiniate  results  might 
bc  attained  by  classing  together  cases  that  were  alike  in  age,  consti- 
tution, variety  of  the  tumor,  etc. ;  but,  as  the  accurate  distinction  of 
the  varieties  of  carcinomata,  and  consequently  an  exact  arrangement 
of  the  cases,  has  only  lately  been  attained,  and  even  now  is  not  gener- 
ally known,  wc  cannot  at  present  expect  much  in  this  direction ;  irt- 
dividual  olificrvations  rarely  suffice  for  definite  conclusions.  The  ex- 
perience from  carcinoma  of  the  face,  that  the  most  extensive  disease 
(if  the  lymphatic  glands  is  very  rarely  accompanied  by  metastatic 
tumnrp,  Plrongly  favors  the  belief  that  the  disease  is  not  made  more 
acti\o  by  these  strongly-developed  local  tumors,  and  that  carcinomata 
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of  Lho  lymphatic  glands  do  not  inurcasc  the  predisposition  to  mclastn- 
tic  tumors. — lu  reply  to  the  questioa,  wlietlier  nirciuoma  should  ever 
be  operated  on,  we  may  say  that  operation  probably  ha»  do  direct  in- 
fluence on  the  diathesis,  and  that  tlie  operation,  if  dono  at  all,  miust 
be  done  for  other  reusoita.  Wu  said  iattintionally  that  the  operation 
has  no  direct  influence  on  the  course  of  the  disease,  but  we  think  it 
has  an  indirect  iufluunce,  us  the  tuutur  induces  other  causes  of  disease; 
the  weakness,  anaemia,  and  diätorbaace  of  nutritioQ  caused  by  the  sup- 
puration and  pain  from  a  canceroua  tumor,  perhaps  also  lljo  constantly 
g;navv'inj^  care  wilii  tlie  evei^reourriug  rellectiou  on  the  nicumhlc  nature 
of  their  disease,  urc  factors  which  may  well  liastcn  the  courso  of  tUo 
mahidy.  Uuder  souio  circuinstauccs  I  consider  it  iho  duly  of  Uus 
physician  to  deceive  the  patient  about  the  incurability  of  thix  disease, 
whether  he  considers  an  operation  as  passible  or  not;  where  tho 
physician  cannot  aid  the  patient,  ho  »hould  alleviate  his  euITrrings, 
mental  as  well  as  physical.  Few  persons  hare  the  quiet  of  mind,  res- 
ignation, firmucsa,  or  whatever  you  chixise  to  call  it,  to  enjoy  what 
remains  of  life,  if  they  know  ihcy  have  an  incurable  disease.  Although 
perhaps  externally  quiet,  patients  will  thank  yon  little  for  cou6rmiug 
what  they  niny  hure  feared.  On  this  point  you  will  luivc  mony  trials, 
and  I  must  leave  you  in  each  case  to  do  whatever  is  dtctuted  by  your 
personal  shrewdness,  k-nowlcdgo  of  men,  and  your  feelings. — Although 
we  may  not  get  rid  of  the  diathesis  by  the  operation,  as  when,  baring 
removed  a  diseased  portion  of  breast,  wc  fail  to  prevent  new  nodulee 
fi^rming  in  the  rem:üning  portion  which  was  previously  healthy,  or  in 
the  other  heiilthy  breast  (regional  recurrence),  soon  after  ihe  cicatrix 
has  healed,  still  by  the  early  removal  of  tlit*  primary  tumor  we  may 
prevent  the  neighhonng  glands,  or  the  adjacent  portion  of  mnmma,  5om 
beeotning  dise-osed.  Few  as  are  the  complete  rccovcritrs  from  i^nccr 
of  the  breast  nftcr  operation,  I  believe  tliey  will  gn»w  more  frequent 
vbca  the  familj'-doctor,  to  whom  they  are  gcncrully  first  shown,  urges 
operation  earlier,  for  at  present  they  usually  tot  tho  best  time  for 
operatiun  slip  by,  and  the  women  do  not  ronsult  profcMinl  surgeons, 
till  the  local  disease  and  the  affection  of  the  :i<i:illary  glands  arc  so  far 
advanced  tliat  a  complete  operation  is  no  longer  pnelicable.  The 
fjvorable  results  from  early  extirpation  of  true  cancer  of  the  lip  should 
embolden  us  to  remove  other  cancerous  tumors  early.  If  it  has  hilber^ 
to  rarely  been  possible  to  opeiate  on  oanoer»  early  and  complrlely, 
there  are  still  important  local  causes  wliich  indicate  cvrn  late  ojicra- 
tion9,  to  prevent  as  long  as  possible  the  adi-ance  of  the  tumor  to  porta 
where  the  disease  would  necessarily  det>truy  life.  Although  in  must 
cases  there  will  be  local  recurrence,  this  will  not  take  phtce  for  months, 
perhaps  fi^  a  year ;  meantime,  life  will  not  bo  directly  endangered ; 
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occaalonaUjr  also  it  is  a  quostioo  of  saving  from  entire  destruction  cer- 
tain parts  of  the  ftioe,  as  the  Ups,  ejreliils,  or  nose,  which  miiy  subee* 
queotly  be  replaced  by  a  plastic  operation.  It  would  be  veiy  unjust 
to  coasider  such  operatinua  useless,  because  Lhey  cauaot  cure  the  dis- 
ease, for  they  render  the  patient's  life  easier  antl  more  ogreable — if 
only  for  a  time^  still,  possihly,  for  the  greater  part  of  the  tinie  that  he| 
yet  has  to  live.  AVc  might  be  very  glad,  if,  by  an  operation  or  othe 
ireatment,  we  could  temporarily  restore  to  the  pleasures  of  life  a 
patient  with  advanced  tuberculosis  of  the  lungs,  as  is  the  cose  ia  oper- 
ating for  some  cancerous  ttunors.  In  short,  there  are  many  cases 
where  we  do  good  by  the  operation ;  very  ofteu  I  should  consider  it 
wrong  to  refuse  to  operutc. — We  set;  olhur  cases,  however,  where  it 
ia  more  difficult  to  decide.  In  slowly-ppogrossing  cancers  of  the  breast^] 
u  in  couneetive-tisaue  cancers,  I  consider  an  operation,  which  is  l 
&om  danger,  as  admissible,  but  not  necessary.  If  an  eyelid  be  do"^ 
»troyctl,  or  the  nt>so  jwirtly  or  entirely  lost,  an  operation  is  advisable, 
in  the  Grat  case  to  protect  the  eyeball,  in  the  second  to  remove  tUtt, 
deformity,  and  the  rather  so,  because  in  tlicso  fllowly-progrcssing  l 
cancers  of  the  face  frequently  there  is  no  local  recurrence ;  in  such 
cases  only  one  thing  would  prevent  my  operating,  viz.,  great  debility 
or  advanced  iige  of  the  patient ;  at  lea^t  then  extensive  plastic  open»- 
UoDS  are  no  longer  advisable ;  even  the  unavoidable  loss  of  blood,  odd 
keeping  the  patient  in  bed  after  the  operation,  may  sufSce  to  extia* 
guiftli  the  feeble  vital  epork.  Then  comes  the  qucstioi]  about  the  ad- 
missibility of  the  operation,  where  the  tumor  is  in  a  dangerous  loco- j 
lion,  when  an  operation  is  necessary  that  may  end  fatally,  or  at  Ic 
is  just  tis  likely  to  end  fatally  as  to  reaidt  in  cure.  Her«  we  have  ta| 
drop  general  reflections,  and  consider  the  individual  cases ;  the  dangorl 
seen  in  an  operation  varies  greatly  with  the  experience  of  tlie  buigeon, 
and  the  individuality  of  the  patient;  one  principle  we  should  adhe 
to:  only  to  operate  when  after  careful  examination  we  can  hope  to^ 
remove  all  of  the  diseased  part ;  a  half-operation,  leaving  behind  por- 
tions of  the  tumor,  shotdd  never  be  done.  We  should  be  careful  to 
0]x>ratc  only  in  healthy  tissue,  if  possible  a  ccDttmetrc  or  more  from 
the  perceptible  infdtratiou,  for  in  this  way  alone  can  we  be  certain 
of  removing  all  of  the  diseased  part.  Occasionally  in  desperate  caac« 
we  may  prolong  lifo  by  a  bold  operation,  even  if  the  cancerous  tumor 
be  already  verj'  large,  but  generally  in  such  operations  we  shall  see 
more  patinnts  die  than  will  recover. 

We  have  now  to  criticise  the  caustics  chiefly  used  in  cancers.  In 
the  course  of  time  opinions  about  caustics  have  dÜTcred  greatly ;  aft 
times  they  were  greatly  preferred  to  the  knife,  again  they  were  eo- 
tiroly  thrown  aside.    The  views  of  moat  surgeons  of  the  present  day, 
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S8  well  as  my  own,  incline  to  the  latter  view.  I  decidedly  prefer  the 
operation  with  the  knife  or  acissors,  because  I  then  know  exactly  what 
I  remove  and  I  can  judge  more  certainly  if  all  the  diseased  part  has 
been  cxcisod.  Heacc,  I  regard  the  operative  removal  of  cancer  as 
well  as  of  other  tumors  to  be  preferable  us  a  rule.  But  where  there 
18  a  rule  there  are  exceptions.  Jn  very  old,  ann;mic,  or  timid  patients, 
caustics  may  be  em])loyed,  and,  if  the  treatment  be  contiuued  tlU  all 
the  diseased  portion  is  destroj-ed,  the  result  miU  be  favorable.  Physio- 
logically caustics  would  have  some  advantages;  for  it  is  supposable 
that  the  cauterizing  fluid  may  enter  the  finest  lymphatic  vessels,  and 
thus  more  certainly  destroy  the  local  disease.  But  this  docs  not  oo> 
cur  readily,  because  the  tisäue  with  which  the  caustic  ccmcs  in  ooutaot 
in.<;tantly  combines  with  it,  and  its  further  flow  is  thus  prevented. 
Formerly  it  was  asserted  that  recurrence  did  not  take  place  so 
Boon  after  the  use  of  caustic  us  after  operation  with  the  knife,  but 
this  has  not  been  confirmed;  hence  I  only  nuilutain  the  above  ex* 
ceptious. 

For  a  caustic  I  prefer  chloride  of  zinc  to  all  others  for  destroying 
cancers;  you  may  use  it  as  paste  or  as  caustic  arrows.  If  it  is  a  sur- 
face you  wish  to  cauterize,  to  equal  parta  of  powdered  chloride  of 
zinc  and  flour  you  add  enough  water  to  make  a  paste,  which  you  apply 
to  the  surface.  If  you  desire  to  cauterize  more  deeply,  you  mix  one 
part  of  chloride  of  zinc  with  three  parts  of  flour  or  gum  and  some 
water,  and  let  them  form  a  cake  and  diy;  this  may  reiidily  be  cut  up 
into  small  pointed  cylinders  half  a  centimetre  or  ^ore  in  thickness; 
with  a  lancet  you  make  an  opening  in  the  tumor  and  press  the  cauft- 
tic  arrow  into  it;  you  repeat  this  operation  till  the  tumor  is  perforated 
with  arrows  at  about  three  quarters  of  an  inch  distance  from  each 
other.  In  four  or  five  hoiuu  this  cauterization  is  followed  by  modcrato, 
often  by  very  severe  pain,  which  you  may  greatly  modify  by  giving 
a  subcutaneous  injection  of  morphine  directly  after  the  cauterization; 
the  next  day  you  find  the  tumor  changed  to  a  white  slough.  Thia 
becomes  detached  after  five  or  six  days,  earlier  in  soft  tumors,  later  in 
hard  ones.  If  the  cauterization  has  extended  far  enough  into  the 
healthy  parts,  after  tlie  deteehment  of  the  escliar  there  is  left  a  good 
granuluting  wound,  which  soon  cicatrizes;  if  the  carciuumatous  mass 
again  grows,  the  paste  or  arrows  should  be  again  applied,  etc. 

These  cauterizations  are  occasionally  very  painful  and  uncertain 
as  regards  the  extension  of  the  caustic,  but  they  occasionally  are 
advantageous.  Other  celebrated  caustic«  arc  Vienna  paste,  aracxuo 
paste,  butter  of  antimony,  chloride  of  gold,  etc. ;  iodide  of  potash, 
cbromio  acid,  ooncnntrated  solutions  of  chloride  of  zinc,  fuming  nitrio 
■cid,  sulphuric  acid,  etc,  are  leas  employed. 
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Now  a' few  words  of  advice  about  the  local  treatment  of  cancer- 
ous ulcers  which  are  not,  or  at  least  are  no  longer,  suited  for  opera- 
tion. In  some  of  those  cases  the  proliferation  of  the  cancerous  mass 
from  the  wound  is  enormous,  and  it  often  annoys  and  debilitates  the 
patient;  here  we  may  make  partial  cauterizations  or  employ  the  hot 
iron;  by  the  palliative  destruction  of  the  proliferating  mass,  we  occa- 
sionally attain  tolerably  good  results.  The  chief  indication  for  treats 
ment  in  these  patients  is  suppuration  of  the  ulcer,  which  is  occasionally 
horridly  fetid,  and  sometimes  the  pain.  For  preventing  the  disagree- 
able secretion,  the  hot  iron  is  a  good  remedy ;  the  smell  may  be  les- 
sened by  compresses  wet  with  cldorine-water  or  purified  acetic  acid, 
creosote,  carbolic  acid,  permanganate  of  potash,  sprinkling  ^^•ith  pow- 
dered charcoal.  Tiie  latter  readily  absorbs  gases,  as  you  know  from 
chemistry,  and  is  here  an  excellent  remedy  ;  unfortunately,  it  dirties 
the  wound,  so  that  we  abstain  from  its  frequent  use.  For  the  pain  of 
carcinomatous  ulcers,  narcotics  have  been  applied  locally,  as  by  sprink- 
ling on  powdered  opium  ;  but,  when  injected  subcutancously  or  given 
internally, the  narcolics  act  more  certainly;  hence  at  last  we  always 
resort  to  morphine  for  those  poor  patients.  I  particularly  enjoin  on 
you  patience  in  caring  for  and  alleviating  the  sufferings  of  these  unfor- 
tunates ;  it  is  indeed  sad  for  the  physician  to  be  able  to  do  so  little 
good  in  these  cases,  but  still  you  must  not  abandon  them. 
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I  cannot  take  it  amiss  if  you  are  at  first  somewhat  confused  by 
what  I  have  said  to  you  about  tumors  ;  if  it  will  encourage  you,  I  may 
acknowledge  tliat  formerly  it  was  the  same  with  me  when  I  was  in 
your  jircscnt  position.  Only  long  study  and  practice  in  the  differen- 
tial diagnosis  of  tinnors,  fur  wldch  there  is  ojiportunity  in  the  clinic, 
render  it  possible  to  attain  any  certainly  on  tliis  difficult  point.  The 
consistence  of  tlie  tumor  and  its  appearance,  its  relation  to  the  parts 
around,  its  locality,  the  rapiility  of  its  growth,  and  the  ago  of  the  pa- 
tient, arc  flic  points  from  which  we  start  in  judging;  sometimes  one, 
sometimes  another,  of  tliosc  points  gives  the  decision.  Let  us  take  an 
example :  A  man  about  fifty  years  old  comes  to  you,  ruddy  and  strong 
for  his  a^e ;  for  many  j'cars  he  has  had  a  tumor  on  the  back,  which 
formerly  gave  him  no  trouble  ;  it  has  only  been  inconvenient  since  ib 
has  reached  nearly  the  size  of  a  child's  head.  The  tumor  is  elastic,  soft 
but  not  tense  or  fluctuating,  movable  under  the  skin ;  the  latter  is  un- 
changed; there  has  never  been  pain  in  the  tumor,  nor  is  any  caused 
by  the  examinatioiu     In  this  case  the  diagnosis  is  very  easy:  from 
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llio  location,  from  its  seat  ia  the  connective  tissue,  its  slow,  painless 
grovrtli,  etc,  it  can  scarcely  bo  any  thing  but  a  lipoma,  or  possibly  a 
soft  conQcct-ive-tissuo  tumor;  but  the  former  is  most  probable.  Let 
us  take  another  case :  A  n'oman  with  a  tumor  of  the  bre&ät  comes  to 
you  J  this  tumor  is  hanl,  nodular,  os  large  as  an  npple;  over  ibe  sur- 
face the  skin  is  retracted  at  spots,  and  is  adherent  to  the  tumor. 
From  time  to  time  there  has  been  piercing  pain,  the  tumor  is  sensi- 
tive to  pressure,  the  axillary  glands  on  that  side  feci  hard.  Tim 
iiroinan  is  forty-five  years  old,  veil  nourished,  and  looks  healthy.  Here 
also  tlic  diagnosis  is  easy ;  it  is  a  carcinoma :  1.  Because  the  patient 
is  at  the  age  when  conecrous  tumors  of  the  breast  are  most  frequent, 
while  adenoma  and  sarcoma  usually  occur  carUer ;  2.  Tlic  consistence 
might  point  to  fibroma,  but  this  very  rarely  occurs  in  the  breast,  and 
the  swelling  of  the  lymphatio  glands  speaks  against  this  view,  and  in 
favor  of  carcinoma;  3.  Carcinomata  arc  painful,  as  tliis  case  is,  while 
sarconuita  and  fibromata  are  not  so,  tisually,  Vr'e  might  give  further 
reasons  for  the  diagnosis,  but  these  will  suffice.  Let  us  take  a  third 
case:  A  boy  ten  years  old  has  had  for  two  years  a  slowly-eulargiog, 
moderately  painful  swelling  of  the  middle  part  of  the  lower  jaw  j  at 
tilts  pr)int  the  teeth  have  fallen  out  without  being  diseased;  the  en- 
largement of  the  bone  is  evenly  round,  and  reaches  from  the  tirst  back 
tooth  of  one  side  to  the  similar  point  on  the  other;  beluw,  it  is  bord 
as  Ixine,  above  (in  the  mouth)  it  is  covered  by  mucous  membrane,  is 
firm  and  ehistic.  Can  this  bony  swelling  be  the  rcsuU  of  chronic  in- 
flammation, of  a  caries  or  necrosis  ?  This  is  not  probable :  1.  Because 
the  pain  has  alwa^-s  been  slight;  3.  Because  there  has  been  no  su[> 
puration,  which  would  scarcely  fail  to  occur  in  an  iti flamm ation  of  the 
jaw  that  hud  lasted  two  ycjirs;  3.  Because  the  swelling  is  more 
bounded  and  regular  than  it  is  apt  to  be  in  bony  deposits  in  cartes 
and  necrosis;  4.  Because,  at  the  patJcnt^s  age,  osseous  inflanunation 
in  the  lower  jaw  ia  not  apt  to  occur  unless  from  phospboreous  poison- 
ing, which  has  not  oc<!urrcd  hero.  Hence  this  is  a  case  of  tumor ;  is 
it  an  osteoma?  'Hie  part  projecting  iuto  the  mouth  is  too  soft  for 
this;  we  may  pf.ss  a  hnc  needle  into  the  tumor  from  abore.  Ts  it  a 
chondroma?  Consistence,  form,  mode  of  growth,  and  age  of  the 
patient,  agree  with  this  view,  but  the  locality  does  not;  chündromata 
in  tlie  middle  of  the  lower  jaw  at  this  age  are  very  rare.  It  ia  a  cen- 
tral osteo-sarooma,  probably  a  giant-celled  sarcoma;  all  the  s^-mptoms 
speak  in  fax'or  of  this  idea,  and  you  know  that  these  tinnora  are  fre- 
quent in  the  lower  jaw  during  youth.  I  say  you  know — I  might  better 
say  you  will  gradually  learn ;  and  I  can  only  advise  you,  whenever 
you  have  examined  a  patient  with  a  tumor  at  the  clinic,  to  read  about 
it  when  you  go  home,  and  to  compare  the  Individual  case  with  the 
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general  charaoteristics  of  the  tumors  that  I  have  given  you.  When 
you  have  done  this  lor  a  time,  and  in  the  course  on  patholc^cal 
histology,  under  Üie  instruction  of  your  teacher,  have  examined 
many  tumors,  you  will  obtain  a  better  idea  of  them,  and  will  have  all 
their  peculiarities  painted  on  your  memory. 
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Walter  Aug,  (English  surgeon) 68 

Wollhcr,  von,  Philipp  (17S2-1849) 12 

Wardrop  (f  English  surgeon) 6Ö9 

Weber,  Otto  (1S27-18C7) 13,  S;t,  84,  85,1^6,  98,  99,  105,  152,  274,  526,  S45, 

428,  461,  487,  513,  555,  5:i8,  559,  576,  581,  609 

Wells,  Ppcnccr  (surgeon  in  London) 349,  567 

Wernher  (profi-ssor  of  surgery  in  (j lessen) 651 

'Wertheim  (physician  in  Vienna) 405 

AViirz,  Felix  (f  1567) 10 

Wunderlieh  (professor  of  the  mcdicul  clinic  in  Leipzig) 82 

Wutzer  (17«9-18öO) .' 13 

WysB,  0.  (professor  of  the  policlinic  in  Ziirii-h) 382,  656 

Wywodzoff  (physician  in  St.  Petersburg) 78 

Zalcski 557 

Zeisd  18C8) 399 

Zenker  (profci'.'^or  of  pathological  anatomy  in  Erlangen). 274,  623 

Ziemscn  (professor  of  the  medical  clinic  in  Erlangen) 622 
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AbnoMt.  m,  Itt.  SAB;  eabl,  988;  eaaseaUTa. 

BIO.  4aH\  or  VldnejB.   ftU:  of  llTtr,  M; 

ni«tMUttc.  tu,  CK;  pvrUrticoUr.'IH;  Mib> 

calanoacu  puiiclnr«  Ct.  i9L 
AcvUt«  of  «laming  90,  Vn. 
AcuoiU)  la  pjKmhi,  ^0. 

AoofTHooSb«,  am 

AcnprcMan,  89. 

ArtipuDCtorr,  HOL 

AvaXv  «rtiCTiUr  rfaennuUain,  Mi 

Ail'iinnu.fttS.flIi. 

Ailr-OQ-earcomt,  OOS. 

AdbMtT«  plut«r  In  tnrm,  MS;  10  Ihvat  al>- 

•orplldo.  t!9i  lo  atoon,  SQä. 
Adraocod  lün  M  ft  uum  uf  tiunon,  SfiO. 
Ajtar  rD>ii,S. 

Air,  »irtDce  oC,  Intfl  T«lnfi.  SS. 
Albomlndrls  fron  «apporattoa,  40, 4W. 
AtTMlu  tomyUViii  u  a  peciUiultf  of  cuur, 

Ott* 
AnfaolaaeaitM,1Sr. 
AmrataUoD,   MoonilaiT,  IM;  fbr  giagmw, 

tm :  fbr  naniU,  KU 
Amjrlold  darmantloo.  U6. 
Aiuvml«  ouialu  puMETUM.  9BL 
AuaMthMla,  loeu.  to. 
AucbTlMlft,  SU,  408,  49T;  eftrtOagjBooi,  BOO; 

«MHlan  oC  SM;  ommu«,  006;  spartoiu, 

AMVrbm,  1«)L  SR;  «luwth«,  HO,  SV;  oT 
Um  «xtrgmlUM,  SS:  popUtMl.  HB:  wpn- 
rto<w  or  inatHtlc,  118 ;  «mrtooM,  in  •  elf- 
hU,  bj  UMtooMMU,  iM«ao«),  OD,  084 : 

eyilalrubna.  IBitfam,  tiociBliiM,  US. 
AMOitafnil  wts.  881. 
Aiicioini,aM;  mtvaaaMttn. 

AldHÜäcS.  1881808. 

Astmn  HlchiaorU,  cftU  o(  880. 

ÜSataflUl,». 
AndokU» 

AilerUI  Cbmntbof  !•.  801. 

ArUrjr,  h«ft]li]|[  of  imuniU  nf,  108;  bonk,  ST; 
llgülna,  37;  Biftlialu  llirillon  ol^  SB;  p«r* 
enbawoDi  ci^dlmf  Untlgn,  Sd ;  raptu«  <d^ 
In  «HM»  ft«ctur*«t  181 


Bftker'«  k«,  814 
lUiMt7lec.%4, 
IUrb«n  üid  bMlun,  8. 
BmUbc  «gwlmam,  138. 


"Bltek47»,**l«. 

BlaadloKU  doUrloB  trtBMü,  01 

BieoooRtML  ans. 
Biiftrr*.  aaa. 

]Uou4h:IM.  1081 

Bin*  tappanUao,  810, 

Boac-ooipoMlM,  179;  «btCM*  of,   417:  ttt» 


pby  üd  IqrportfvptLT,  417.  4U;  oxon')«*, 
WT;  mbw nüiiB  &7iTr  -  ■  --^ 
Book  of  tbe  «rt  oT  llfc,  8. 


;  rmbaorpUiiB  of,  IIS ;  ftuneolax.  U&. 


Bnia  Mad-tonon,  SSB. 
BriMiiMtit  tore$,  001 
.AranuUtf-«  artetT.ttook.  S7. 
fiuU«t-forc«pi,  ML 
Bartii,»U. 
Bafnlapang«,8eilL 

CMsTtrio  PoImh,  8B8. 

Ckleiil,  Ttikil  «ad  rontL  »L 

CWlD«,  ITS,  JM. 

Ouoar,t)»jurophfliiff,  OU*  of  Middvr. BTI ; 
uT  boMLOB  i  onU8ow«r,  837 1  oolloU.  plU- 
Uhmw.  in,  MB ;  «n  cniruMi,  «U;  «pUbe« 
tiU,  «»:orti«id.6R;  ofbMdud  aMk. 
OU :  l«&lktü«r.  «n :  of  lUn,  OSO ;  tUIou, 
fiST;  lUiaudi  «Dd  ouodoaam,  Q&l:  lAcbiy* 

mfti.  Miifirr,  ud  proftui«  eiuid«,  da»; 
thfrotd  Rbiia  toA  owr,  638 ;  oX  Up,  168 ; 

OutUu  miida«»,  S8S. 
CirtMlk  hM.  8CB.  «8L 
CarbQBd«,  997, 881«  881 
OindBOCU,«»;  e.  »nteltlitSl,  B88. 
OirclDMU,8ai       — -— ' 
0art«,«A«]S:iMaf«aei.4i8:  ■teoft.oflror 

tuuil  boM«,  488:  oT  rerwbfs,  480;  tupar> 

fleUl.  408L 
OinUi«e4Biiwn«,  im. 
OuBon  deit«ientioa,  BIO,  818,  KL 
OüapbnM,  180. 
OiUrrtuSUtt^SM. 
ChtdilaKeadrU(t,SM 
Cmmdm  Jbr  fluur.  Ml 
OuU>7,  Mtul,  88;  ln8.Mk 

0«QLMMhdüdrUt88B. 

Cv^rdma,  tniavMUaa  oC  MBstttU.  S8I 

OephaOaMton«,  tSBL 

Cliapf,lSBL 

CliwnnI  fcnneiita,  UL 

cikiii,i&«,ka. 

CbloTMooralDe.«B,8BL 
CUCMfbm,  la^ 
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Chloroflii.  gangrmio  tn,  MS. 

ChuleBtcatom«,  690. 

CbondromMU,  5TS, 

CborolditlB,  nflt&HtaHc,  SU. 

Cicatricial  Uluida.  S40. 

Cicatrix,    consolldatloD  of,  63;  dafoimlttea 

caaacd  by,  614. 
ClctttrizatloD,  66. 
Cl&nabar  mi-ttaod,  99,  S36. 
drrboaia,  St«. 
drsold  anearlam,  (£39,  S&t. 
Clap,  807. 

Clavicle,  fibromala  no,  SAD, 
Club-foot,  612,  514,  filV.  5«1. 
(Toal-dQst  tn  luagf,  Kt5. 
CoccTgel  tnmon,  KSi. 
Cock  e-comb-Uke  T<^tBtloDe,  56L 
Cod-liver  oli,  403. 
Gbld  abacce«  commoDlcatln?  with  dUpbraca, 

433;  Joint.  SSL 
Cold-water  batb,  150. 
Collateral  clrculatiun,  49,  111. 
Collodion,  4». 
Colloncma,  6110, 
Cuiocdo,  CIS. 

Cotoprccs,  fcncatrticd,  88. 
CumprcHlon  of  am-rles,  89;  of  bnchlal,  80; 

canitld,  S9 ;  fumont,  SI :   eahclaviao,  SD ; 

of  varlconevclnp,  6äH;  of  Ijriopboina,  610; 

an  modi-'  of  trfatintfnt.  837,  539. 
ConcoHHon  of  nerves.  laS. 
CoDdjlomata.  401,  614. 
OoQ^atlon,  Rl. 

Connoctlvc-tlsiiDC  corpDvclea,  66 ;  tamor,  6M. 
CoDtuKlon  br  bulktit,  ^"i ;  of  jolnta,  314 ;  of 

DPrree,  laS;  uf  voHticIa,  U6;  of  aoft  parti 

without  wuBtids,  124. 
Cornea,  wound  of,  74. 
Coontur-eztciiMlon.  184. 

"       oppninjr,  160. 
Coxarthnxace,  4GA. 
Crepitation,  171.*«. 
Crtitinifltn,  651,  61». 
Croton-olL  Sn9. 
Oronpoufl  mflsmiiiatlon,  SG7. 
Curare.  356. 

Curvature  of  aplne,  619. 
CotlB  pendula,  &CA. 

"    acute  InflamnuiUoo  of,  SSfll 
CrllndromaU,  614. 
Cjrat,  619;  neoplastic,  611;  of  ovary,  testicle, 

brva^t,  6'M;  retention,  accrutlon,  601 ;  coq- 

tainini:  fcctuB,  blood,  fiä. 
Cyitlcercu*  ccUuloMC,  653. 
C,vBtonin,  619. 
Cjilo-BBrcomapliyllodcB,  GOL 

Deafhi^e  fW>in  crgotlam,  803. 

Docubilni«.  2ffS. 

Deformltle!«  from  clcntrlce»,  514. 

Dclirinm  nervoi>nm,357;  putatomin,  in  open 

fmctaro,  803,  336. 
Derivative««.  8t«. 
Deuteropathlc,  553. 
Ulabetcii  mellitus  carbnnclo  In,  961;  caaaa 

of  jitanprcni',  303. 
SlapcdeBlfl,  885. 
Dlapbyffce,  diAra«e  of,  S7R. 
PiaihcHla  (ue  Dyacnifla). 
JH^enbw»'»  operation  for  fiJie  Joist,  210. 
I)l3tallB,800. 
Dlpfatheria,X67;  of  wound!,  U,  806 ;  tnatoat- 

tc,  ISO. 
Didlnfcclloff  flnidi,  00. 
UlalocattoD,  8»;  of  hip.  Jaw,  ahonlder,  t98; 

habitual,  XH;  compUctted,  230;  coweoqI- 

tal,a81.  r  -        ,       "• 

DlMi-ctlnK  wotind,  818, 859;  tobardea,  659. 
Distortion,  ns. 
DlHtractlona  m6thode,  4fl0. 
Dolorot  oateocopi,  40S. 


Double  Joint,«! 

Drainage-tubefl,  160,  431. 

Drankard'a  mania,  856. 

Drunkcnueas,  aScL 

Dynamometer,  SiT. 

DjBCTaeia,  disthesla,  ff<6;  cancerooi,  84T; 
Bcrofbloaa,  876,  BT7;  tabercaloaa,  876;  ta- 
mor, 561. 

Bar,  hKinorrfaage  tmm,  S81. 

Ecchondroaia  osBlflcanB,  678. 

Eccbymoaia,  ecchymoma,  128. 

EcblnococcoB  taominli,  6S8. 

Bcraaeur,  570. 

Eczema  aolare,  S48 ;  eczema  of  log,  KS9, 

Electricity  for  conlracdona,  S16, 5äl 

Elcctroponctnre,  SIO. 

Elenbontlaflla,  868, 551, 665. 

Embotuemla,  845. 

Embolus,  SU,  8»,  631. 

l-:mcticB,  816,  851. 

EmptaBtrum  certtflBC.  41. 

Empyema  of  Joint,  »i5, 386. 

Encepbaloid,BQ3. 

Endemie  miaBmatic  tumors,  KU. 

EndocardltlB  canalng  canercne,  80t. 

BngllBb  dlaeaae,  45L 

Enronlement  of  varico«e  velna,  6S7. 

Epileplirorm  apaBmn,  117. 

EpUlobsmatoma,  123. 

EpWlorrha^a,  ISd. 

Epltbellal  cancer,  516. 

X>Mrla,  681,  63S. 
EptlllB.  00». 
Erectile  tumor,  684. 
Erethitic  KraoubitionB,  M. 
Breottam,  803. 
EryaipelaB,  150 ;  ambnlans,  811 ;  boHoaam, 

812;  tntumatlc,  959. 
£>nkircA'<  woond-donche,  89, 10%. 
Ether.  IS. 

Exanthemata,  acute,  S59. 
Excoriation,  12S. 
Exfoliation,  1»6. 
Exoatosea,  677 ;  ivory,  678,  579. 
KxtenBion,  IM:  by  weisUtB,  4t;9. 
Extirpaüon  of  bone,  435. 
Extravasatlona  of  blond,  roabaorptlon  of,  130; 

lappiuatioD  of;  131. 

False  Joint,  an,  473. 

Favus,  378. 

Febrile  n>actlon,  153. 

Female  pup  lis,  7. 

FencBtratcd  bandana,  909. 

Fever,  hectic,  874;  Bccondary,  833;  auppara- 

two.  153;  traumatic  83, 153,  aoi,  KS,  37«. 
Fibroma,  flbrooa  tamorB,5G4:  plgmoated,  564. 
I-lirurc  9.  Sftl. 
Flncora,  cbondromata  of,  677 

^'       tenotomy  In,  519. 
Flro-arme  first  used,  933. 
Fire-mole,  691. 
Fistula,  870.  400. 
Flat-foot,  614. 
Flyinjr  bospltala,  834. 
Fontanel,  653. 
Forced  extension,  919. 
Formative  cells,  543. 
Fractnre-box,  läS. 
FraeturoB  of  booca.  16T:  caueea,  166 ;  eomplk 

catcd,  191'  ijnnahot,  ftü;  open,  191;  prmr- 

noBlaof.193;  ofthlch,  193;  aymptDma,188; 

union,  196;  varletiea,  160. 
FrSfrilltaa  oaaittm,  108. 
Frat.nnenta  of  bon«,  repotltlon  o(  IBS. 
FreckleB,  664.  ' 

Freezing,  geneiat,ISt. 
Frictlon-aonnd,  486. 
Frost-bite,  «A. 
Fonmcaloala,  Mk 
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QftlTaixyeAiiille,  M,  570,  BaOi 

OUm^lOB,  «BO,  «10. 

ÜuwnDe,  MB:  bofMrtl,  S6;  tnta  eomprM- 

noo.  KIB;  wnlle.  »U;  g.  nokocoDlalli,  MB. 
Oititrlo  cuanh.  &6&. 
Clvlen  kmuM.  41)4. 
Ocnflnllo  «lalvocft.  St. 
■>tin  Tanun,  dl-l ;  nlgaai,  S14. 
Cteruhkran,  ML 
GUüt'CdlK.ftÜ. 
aUii(lm,«T.a81. 
Ololralc«  opldocalaaM,  flSl. 
»otm,  Sfil,  Ut. 
nonkrUirooOC«.  «1. 
(hinontuu,  tOT,  IBS» 
Ooat.  8M ;  Doduk«,  ML 
ilnnolorcelU,  73. 
ärmutü«ilr)n*,aa*  dl»e>M«« nf,  M ;  enopa(,flB; 

eretltlUc,  04 ;  nintroa«,  SO. 
OrantlMloiD  tliKM,  0T,  Oft;  g.  ftif«  Of  tnmort. 

U8,  644k 

OrBubcotol,  010. 
C)  anmy  tomort.  SH. 
Uon«lial-W(iiiD04,  BS. 
(InRa-pcrcli«  ■{)H&U,  198. 

DMHrtt)rav,n4. 
BMMtodMTU». 

UWBorrba««,  U;  ftrtoiltl,  0;  capUltrr.  11; 
titom  ooatBMd  vroundi,  UR ;  from  (pmtbol- 
wnnnji,  saT;  froCB  {ihurnx.  pucteiior 
iMrai;r«ctD[D,M;  pftniocb7inAU)u,IS.147; 
palBoiMi7,sn;  «ocoiidar7,li6;  iobcntue- 
oncUS;  Toacnu,  ta. 

Bcmontufilc  dlsUtstl»,  batnoplülfit,  M. 

HMBorritoidi,  s«. 

HwnfwnMr,  117. 

1 1  '  pbT  of  bcnia,4I3L 

II  ' .  i  •',  41. 

U.n;ii_-  i.j  Ont  iBleoUco.  47:  by  flnt  ind 

»-roii.l  (iitouUoii,  91 1  bi  IUm  Iktoilttoa,  10. 
ricot,  ;rT«. 
ll"rliii)»c«l.  noi 
LI'  I '"liUfT bJliMiH»,MkM, HB, 801,  VO, inV, 

a---,  auC 
ri-  rnLn.  MorCBcattc«  la  ttnafoUUd.  m 

Hcri)«!  MBMUu»,9n. 

nr]knU>cr,400. 

Uorar  »uraMeseM,  ttiL 

lIo.I.\Ull  

nnR»«lUkld'l  KIMM.  ^M. 

1 1  r.tuomllvu,  tM  ;  view  Of  trUuMi,  Si. 

II  Tal  (DOM,  4». 

HrdnncTrMlii.  W. 
Ily<JnirlEn».4T0. 

n-  '-■■  ''rara. 

1  al'intm.  99;  nni  •mil,  M; 

-'■(■«ta.4aB, 

i  1 

i  bMBaoplMde,  ImModIm» 

....„.,-  .,...-..^»ut 
UjMheuiuHf,  »Id. 

t'^  In  (tironlo  Uiflunautloo,  BBS,  410, 

I''."r,  «4. 

I  <itiüir  (>•!«,  818, 

Ictrrnt  ttoia  uukt-tiUa,  SM ;  Gmoi  pjanlii, 
ML 

TTtm^mlflo,  IM,  VS. 

t.  <ir.-r«iiic«n>,5«. 

I '. :     '-tlou,  MS.  IB,  Ol,  ■& 

liifi:Liioa,laMl,(n, 
tufteUaatatritaiK,  V&, 


IcJllU«tloa,c0niilirnrpk0tle,in;  oBdaastofH. 

Iff. 
latuamiMaaotcmtmtd  vDciRd«,14A;  itkln^ 

muOM«,  W:  «MPDdftrr.  UU,  MS;   Eu  tu- 

mora,  MH:  of  wnvitd»,  ft 
Inflomnuion  now  ftwnuUua.  87. 
lurncllon,  IW,  94& 

'   :ttoo»,ubciiUD«<raR,  sail  of  loiUn«,  4'9^ 


ZeÄkOo 


iMotodop,  «a. 

Iwhinl»,  MO. 

IltüBlUB-plWlM',  40i 

Itoc;  post  DKd  In  pMoAvtbraab,  tlO,  411. 

Janndloe  («M  Icteraa). 

Joint  mwuM*,  4M. 

Jolnu,  eaurrtift)  taflanraMloD  ot^Vtt  rtAt 
•iMcnw«  cuamtiilcallos  wUh,  M  ;  dtupif 
of, 471:  affiaiou  la,  Oil;  IrttimmattoP  oC 
Uft,  Via.WO;  gaiioni)iMllMluiuwil<ift,Hi; 
pyaanle.  M ;  nwtaaUllr^  SB ;  patnMinl, 
Im  ;  BfdMd  potlttoo  of,  U1.  «7 ;  Ww*  boO* 
le*  la,  4M;  openlan  or.  tU;  p«iiM»ttM 
woBDda ot  >lo;  «US'.  4IH ;  cuppVBtloi» ftf 
lowed  tj  pttitooDarr  tub«Kl<.«l:  amlBC. 
47S;  troatnwot  ol  InlLuaal,  S18. 

jndn'WmHA.  130. 

KnUltntf-DMiIto  u  Ibrdtm  1>odj,  iVk 

Koock'UO«,  U^ 

L»c«0  «loeklor  On. 

UcrlcKcid,  119,4». 

Lairarar  conuBlooa,  419; 

lApBTOtonj,  flK| 

LoocoerllieiaU.  «NL 

l4WaIlMU.0Sl,UL 

Ifrado,  10. 

titipuiaoli,  dlrlaloa  (vf,  laD, 

UÜatlon  of  utorlM,  tl ;  nxMUftl«,  S8 :  of  polf* 

pi,  STO  t  or  telaasuciMM,  HDl 
LIjüluTD,  MhSlO. 
l.li.-litiilD'r^roIw,  MO. 
Limp.  90».  408. 

Line  of  dinnareatian,  Wt,  MBk 
Liporoau,  nt 
Llqold  ctan-dPHKlBsi,  18T. 
Llqnnr  hfri  MiqakAomÜ,  Ol,  BSS,  BOO. 
Locu  Bilna^a  nilimU«,  aw, 
L«pwk40«. 
LwitiOB.  ttO:  oU.  Xtt;  brtf>  pertain  mfMtm 

su, 

«ifvnvnm.  DOOl 

■tad«.  dlHMa  «COOT. 
f  MMl«.  liHUnii—HoB  «(  91«. 
T^^rmptMUca  la  ■/aortat  nanban^  MO, 

T^^rmpboma,  DOT. 

Mikibmut  «rb4iadaJ0L  Ml. 
Malum  wiU  pcn^  40CL 
UulpuWlon,  Blft. 
Mafwaio  Utramtat.  im  on. 
WaKfc-fwrtff-«  r  KaMilHf ,  «40. 
MedtaU  HfMlua.  U. 

MitiaB  laiilauiiwla.  010. 
M-JManijmtin^  bAdffaMrt,  Ott 

m^SSKoi«- 

MMttMCOM^  «It. 
HBnBr)rlB*ypbllk,l(n. 
Ilottalalla  alnafaMi^  fH; 

M0;iMaUa(Uli,«41. 
Hktm,1SlM,ttS, 
MBtrj  mtiwiH  te  Nimm.  4M. 
MOIwT  HirciMM  Ml 
Hlaanlwala^a& 
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Hltella,  1S8. 

Hoi^t  ganf^TODfl,  395. 

Hoiet  warmth,  StJT. 
Holes,  sot. 

Holuftcnm  contaclo^nm,  bSS ;  m.  flbrtMnm,  SM. 

Uurbns  BrtebtiL  cuue  of  cau^^ae,  803 :  wllb 
caries.  439. 

Uortlfication,  99B. 

Mother's  marks,  S»,  G61,  B&l. 

M-iza,  S9a 

Uarons  bann,  tnflammatloD  or,  27S,  S7&  433, 
4!U. 

MaoooB  ncmbnnea,  InOaaunatlon  of,  9S5. 

UacoBB  Useae,S96. 

ItoltiplviDf;  pnllcvfl,  S28. 

UummlflcatloD,  iKtS. 

Mnros  anlcnlareii,  494. 

MasclM,  laflamrostlon  of,  274 :  contractloa  ot 
BO»:  relaxation  of,  509;  artlQclul.  523. 

Mnscntar  coDtracUouB,  primary,  51U:  second- 
ary, 511. 

MTBlitis  spinalis.  333. 

Myeloid  tnmor.  601. 

Myoma,  B8S,  fiSl ;  lerlccllalarc,  503. 

Myoflin,  70. 

Myositis,  274. 

Myotomy,  578. 

Myxochondroma,  S06. 

Uyzuiiiata,  593. 

Uyzo-aarcoma,  SSO. 


NBvas.  6R4  ;  vascalosas,  531. 
Narcs,  ptog^ln^,  3t. 
Naaal  macbaa  polypt,  61^. 
Necrosis,  195,  410,  435  ;  dlacnofls  from  cari<*s, 
440;   indacod,  437;   flxiin  pliottpborua,  445, 

Needle-holder.  4L 

Nti:Hllcs  aa  furcf^'D  bodies,  113;  extraction  of. 

115. 
frervo<i,  tnjarod  in  cpen  fractarcs,  103 ;  rcsen- 

cratlunof,  101. 
Noaritls  of  median  nerro,  Sil. 
N<-nromats,  101.  E)CS,06'J,  583. 
Nvgropaths.  WH. 
Nitrate  of  siWur,  389. 
Noma,  303. 


Oftlnim  as  drc^nin^,  201. 

Ocalar  mascl'-s,  touotomy  of,  519. 

Odontoma,  578. 

(Esopbafnis,  516. 

Oil  of  tnrpeotlnc,  36. 

Oil  ponred  In  wouncis,  340. 

Omarthrose,  463. 

Oncotomy,  873. 

Open  fractnres,  191 ;  treatment  of.  303. 

Open  treatment  of  wounds,  tJ3,  liU. 

Oplam,  VA,  SW-SS?. 

Orxantc  bclnpi,  dcTolnprnont   of.  prevented, 

163 ;  as  can^u  of  Intlammatlun,  4'Jti. 
Ornaopolctic  bodies,  537. 
Ortnopiidy,  B16. 
OsTCons  granaiatlons,  197. 
Oaseom  Kleroflts,  417 ;  leoDtlasl8,'4n. 
Osteocoplc  paius,  408. 
Osteoid  chondroma,  57S,  603. 
Osteoma,  677. 
Oatoomalacla,  108,  4.V),  453. 
Ostoomyelitifl,  301,  278,  300. 
Ortteopblcbitlfl.  280. 
Osteophyte«,  201,  407, 415. 437, 1)02. 
OstaopUstie  periostitis  and  ostitis,  180,  407 
Osteoporosia,  454. 
OstoosarcoDU,  637, 601,  668. 
Ostitis,  S&t,  400;  ca^Gons,  410;  ftaneoM,  413; 

j^mmoBa,421;  lDtertui,417;  iarefyiDg,420: 

TSBcalar,  413. 
Orary,  adenoou  of;  617;  cysta  of,  632. 


Pain,  «7». 

Palmar  fascia,  contraction  of,  SI3, 520. 

Panaritium,  iffl,  275 ;  periostale,  283. 

ParafflobuHn.7Ü. 

Paralysts.  facial,  512. 

ParalysiB  trom  tamora  of  brain,  etc,  52S. 

Paraphimosis,  298. 

Purasltcs,  cystic,  633. 

Paronychia.  267. 

Pap-hOKS,  630. 

Papillary  proliferations,  649 ;  p.  hypertraphy, 
611. 

Papilloma,  611. 

Poctn«  carinatQm,  451. 

Polvifl,  chondroma  of,  677. 

Periadenitis,  319. 

Perllymphani^ltis,  818. 

Perioiitonm  left  1q  wotmd,  431;  snppitnitloo 
of,  436. 

Periostitis  27S,  406;  OBleopIsslIc,180;  snppB- 
rallve,  SOI. 

Peripsoitls,  410. 

Permanent  oxteoalon,  137. 

Pemlones,  SS3. 

Pus  plaoDs,  5)4. 

Peyer's  glands,  hypertrophy  of,  611. 

Pbairnx,  chronic  caU:rh  of,  Cll. 

Phlebitis,  150. 

Phlebollthes,  626. 

Phlegmonoaa  InttammatloD,  367. 

I^ogofrenoos,  86. 

Pbospboms-polsonini;,  415, 418. 

Pin  In  Tesfcal  calcnlns,  114. 

Pityriasis  Terslcolor,  373. 

Planter.  40 ;  adhesive.  41 ;  splints,  161,  ISi,  SIS. 
217,  213.  382,  468,  604. 

PlpuritlB.  »40. 

Pneamothonx,  896. 

Poedarthrocace,  421. 

Poisoned  woands,  35S. 

Polypös,  «9,  550;  aural,  616;  CTStic620;  na- 
sal, 616;  macoos,  616;  naaopaaryageal,&6!^ 
rectJil.  616;  uterine,  568. 
Porcupine  disease,  618. 
Position  as  a  mode  of  treatment,  161. 
Posterior  nores,  plngclni>,  31 
Pott's  boss,  421 :  knTfe,  160. 
Poarritnro  dee  HOpflanr,  308, 
Pressure  for  cure  of  cicatrices,  516. 
Proatate,  hypertrophy  of,  614. 
Protagon,  70. 
ProTifionol  drrsslDC.  187, 

*'  callns,  174. 

Paammone,  595. 
Psondartbrosls,  307. 
Pseodo-erysipelas,  267. 
Pnerperal  ferer,  336, 351. 
Pulse  In  inflammation,  82. 
Pul^ionssTstem,  349. 

Ponctnroa  wounds,  113;  of  arterien,  117;  of 
caritles,  117;  of  nerves,  117;  of  TOlns,  122. 
PnolLSO. 
Pus,  OS,  69, 269 ;  Injected  Into  the  blood,  83. 

"    disease,  338. 
Pamlont  Infection,  pymmla,  219,  838. 

Intlliratlon,  269. 
Pnetola  m&ll^a,  263. 
Putrid  ferer,  153. 

'*     matter  Injected  Into  tbe  blood,  S34. 
Pyemia,  219,  323 ;  in  newly-born,  294 :  In  open 

fractures,  202;  spootaoeons,  848^ 
Pyoh«mIa,  345. 
lyrogenoufl,  85. 

Qalnliie,  168,  360. 

Rochltifi  rose-garland,  482. 
RachIÜs,450. 
KannIa,  630. 
Rapbonla,  803. 
Baspatorinnt,  449. 
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BiAHlpUon  nf  duiI  booe,  179.  VO. 
iS^S^M^mpt  or.  tttnnu.'li  w«Qi  oT 

TMMli,WT,n. 

BMMar  of  ttUDMi,  HSi  ^  „        ^^     * 

bSmUoii  of  (hurnontf .  »10:  o*  elbow,  «t  i  of 
liln.  iU:  ofT'*"«.  ■•"Jt  *"?  ^  '"'"•  '"^ 
ffll;  psnUl,  -ICI;  «/  «loQldor,  «Tu;  l"U»l, 
I'JI:  ofwrlfl,  i73. 

lt«>«iilr«(iU.  SIB. 

n«»t,  i«i.  arr. 

Kbennuuam,  480. 491. 

Bioiuaa.  Itt.       ,     ,^ 
BBptBTM  of  nnudet,  IttL 

El«llvar:r  kIko«!«.  arlenom«  <>fi  Al^ 
t>»luwu«r  b&thB,  W>. 

BlS£i«rBm%lT«*.r. SM ;  btoc*. IW ;  r*tat- 

ß^ÄU:  W*lFoUio.  »1  moänllMT.  ^ 
S^  mneow,  CM;  lumiMTTt  006:  OCMO- 
Mk,B0i;  oMtscuioo  oi;  w:  Rlä"2J*'y, 
BifTrDeii»D«d.B«ö:  »pi2ato-«iiio4,iafl. 

fljuoaiiulatti  papUloowta,  BR. 

AlMÜcbr  JAhhT«  WM»tM, ». 
Belrrtiwi.  6W.  OB,  oSfi;  omum»,  MB. 
eclaro*!«  onlaiBt  w* 

SeoiboUf.aSBi  In  cWWmb,  «4. 
Bconloa,  Ml         .^ 
fkraAilou  t«awr*,  «M. 

SanoA^or  npFinmllT«  tow,  1Ä 

Sep«!«.  *?•,_,«  -Ä 

8«irtto  pttlMM.  «A;  pUigiwn,  145. 

BhiH-k.  in. 

lt)Uc,4S. 

etinjpL  tea 

^plscoIfe^enfoptiT  of.  009,  Oil;  b.  pyw»l^ 

flJlSu.  pl«U»r  or  PiH».  IM ;  d«lrin*.  »hit*- 
of  M-ni^'  1«:  piiu-p«n:t«,  IMJ  li<ioliJ 

0pSw1>ooes,  lulUnuuÜoa  oC  m. 

Sparred  rye,  9ocaiv  cetvonua.  w». 

Sqolrthe  postnleu.  OÄ 

Purch^lre**'!*?».  1».  *». 

(>t.-ron  eleldi>mailüU  miucl«,  dimloa  or.  61». 

POffJoInt«.  4ffl. 

eir»bl*mo».op««ri'TO  tof.Mfl.  .,, 

Siroiii«. «It; «nmcjwffluk*. 018;  ey«Uc»,n7. 

f)i]rptlca.  SO,  m 

»Dblnuilloo,  nt. 

aoin  In  urlDe.  ML 

flhiBiniittaiUL  im. 

SSJKKnrcU  t^  tl>a  «IhmllMtMO- 
t  iutihlini.  Mi;  tuoAlrokn.M«. 
I  BoTipantloo,  M9;  btne,  SIO. 
leuptmratlvo fcrer.  8«. 
I  ••  pcriOiUll*,  «n. 

If  flfttnoii'a  Vro*.  87. 

ftalnr«!,  41;  oflwB».  HO;  oHettU  Iwrwhilr, 
41;  luMmiptod««»;  l*Ule<I,**' 


Bwcdliti  moTfumt««»,  BM. 
8w«Ulti(  Ui  luiwnoiAilmh  Vn. 

SJHOTI».  «Maip«  «ft  M«.  __     . . 

ajnotiiu.  «ttipMMdvmitoa«,  «Tj  cbranl^ 

•vruoi.  410,  4TC. 
Syphllle.  aw. 
e^ptLÜMin,  38& 

TtdpoliB.  nfeiwnitloa  ot,  100,  lOX 

T«nipoa,84. 

Tipping  ÜM  JfrinU,  415. 

TknntaU  aw.  

TKrt*r-»fii«tte  dntmcot.  3S0. 
Trlnnj.'lrcl«»!»'.  *Ö,  S»t.  a». 
TvnipKraliir«  !□  ilbrHs«,  (A  IM.  ML 
Temponil  lion«,  cAri«»  uf,  WI. 
TindoAi-lilllle.roplUT^öf,  IM. 
Itedmi,  alTvciloaa  of  fliMtlu  of,  STS,  48(s  4» 
ToBflCoinp,  461. 
IVDOtomy.  A 16. 

T<*unn«,  trlsmtu,  93t, 

Thttk<$  drpMlne,  SS. 

Tbennomeliir  Vn  dlMM«,  n. 

Thrombn»,  101, 881. 

TlijnaMfflaud.lifpertTopIiTor-Bll. 

ThyroM  sUnd,  idonuoa«  uC  flU ;  eyat  ttU  on  t 
tumura  dC,  OSL 

TfbU.  nbromU«  on.  U8. 

Thictora  lodloU.  38ft.__ 

Tliua  flbroplMttqiM,  Bn     . 

TonilU.  bjrpatli^^  ot  (lOi 

Tnui*rariaa,  S8.    .  .«•  *^ 

TnuivpUuudoo  or  otneer-senn«,  DM.  OV. 

Tnuimitic  tent.  88,  IBS. 

•'  trUWU,  111. 

TrtcWi».0O.  ^^ 

TiitfuiDB  IB  (meo  fnclams,  ML 
Trocar.  lUL 
TibsrealotU,  MQ. 

Ttemor  mJbtti,  St!,  41fr. __    _, 

TBmor«,Mtib«l«a,cn:eut«K>m.(Bn;  ot 

bimU,  BOO:  eoUoH,  tnx\  comwcÜTfrilMOt. 

Doa ,  GOBUdoiiuMM  ot  »M ;  (wtr,  nm  j  to* 

^ctlntii.  D« ;  nuUsnuit,  nelwbUc.  BW; 

iniiiiiitlB,  SGI ;  pBduDOolotad,  06«;  MOi»d> 

IM.  608:  lolluiT.  BDft. 
Tornlne  tho  toot,  CUk 
Tarpratlflc  ft»  bamoRtaaBa,  W. 
TrmuinlUe  Mmna,  >74. 
^tioudlMWU,a81 

L^M•^.ltrtflt/^.!^»;  «iirrtiAl.aW;  ailkia«.n: 

«.fviMtl^KC;  rmunQi.mi:  fl*loliiBI.  •4Da> 

■"■'  InpotUk^OB:  niteo.  ITO,  8M :  pb» 

"S;  pmlUeniliK.  »«:    »cort»«- 

roAiInai,  403 :  iapp«mttD8^IO0; 

M...i.*"...-ile.4M;  -rpUluk,  4fla;  Irpboiu, 

IM;  vaneoMjUT. 

I 

^.  ,  ■- 

Tuwlfwtlon  of  ««atoiB«,  •*•. 

raba/r4*«  tmtmoot  of  ueUUBl,  OB. 

virk«,  in,  taa. 

X'aHu)«»  lüMF,  BW. 

Virti  iMonriaMloS  Ui*  H^ 

VMcnUrtsnot«.»! 

liita,  aot:  IqJwttoB  of  tpon  toto,  Mil  ta* 
)nraA  la  ope«  ftKtorw,  IM. 

V«T>M«tln|l,  1Ä 

TnnUUtlun.94S; 
VaniirU,  SSO, 
Vlpcn,  aw. 
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YltelllDfl  ipherc«,  6U. 

Wnnderin«  col^  6«,  N,  IMS. 

Warts.  61a. 

Watcrbiith,  157.  »90:  canker,  S(a 

"White  of  ejt:,  l»f>. 

"Wind  or  ttiu  ball,  23^'* 
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Wire  rotares.  45. 
Wool  RS  drcPHlnj»  391. 
WoBDil-cInoPhe.  IttmarcJCg,  PO. 
W<ini>il«l  pen»on»,  can  of.  81. 
Woniidfl,  cuntn^t-d,  1A3,  IM;  fliip,  16;  ' 

IT,  ST;  imDebüI,  :S£i;  pi.'uctrutui£, : 

Boucd,  t£d 
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